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23 


1881 


•fijij 


1881 


488 



D*81 



1881 
1881 


49 

531 


1881 
1881 


549 
552 


1881 
1881 


554 

531 


1881 
1881 

: 1881 
1881 

• 1881 

1 1881 

I 

1 


528,534 

. 541,543 
555 
555 

554 

1 


■ 1881 

, 1881 

1881 

1881 


! 546 

536 

550 

541,543 


1881 


552 


1881 
1881 


537 
262 


1881 
1881 

1881 


493 

d4o 

327 


1881 
1881 
1881 . 


22 
565 
262 
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Subject. 



Atmospheric influence on heated alloys Vol. I. 

Atoms, number of, in metals Vol. I . 

Authorities on metallic compounds^ list of books Vol. I . 

Autographic torsional testing machine Vol. I. 

Axles for 3.8-inch-gun carriage, transverse tests 

B. 

Balances used in weighing tools and cuttings Vol. II . 

Balls, steel, compression tests of 

Balls, steel, compressive tests of, for Navy 

Barking of iron, wrought Vol. 1. 

Beams: 

Discussion upon, by Thurston Vol. I . 

Experiments on Vol . I . 

Flexure of Vol. I . 

Theory of rupture, conclusions regarding Vol. I . 

Viscous and brittle materials, comparative behavior of. .Vol. I. 
Iron, wrought — 

Analysis of Vol. II . 

Loading; of, by dead weights Vol. II . 

Method of manufacture 1 Vol. II . 

Safe loads for, computation of Vol. II . 

Tests, transverse — 

Half sections, beam full size Vol. II . 

Methods used Vol. II- 

Recordof Vol. II. 

Results of Vol. II. 

Weight of, causes for variation in Vol. II. 

(See also Iron, Steel, Wood, and Joints, iron and steel.) 

Beardslee, experiments on iron Vol. I. 

Becquerel's pyrometer ^.. .Vol. I . 

Beccjperel's thermo-electric pyrometer Vol. I . 

fielting, tensile tests: 

Descriptive remarks 

Cotton, woven — 

2-iiich, 3-ply 

Scinch, 4-ply 

6-inch, 4-ply 

12-inch, 6-ply 

12-inch, 6-ply (wetted during test) 

Tabulation 

Laced and jointed — 
Cotton — 

2-inch, 3-ply, double laced 

3i-inch, 4-ply — 

Double laced 

Single laced 

6-inch, 4-ply — 

Double laced 

Single laced 

Tabulations 

Leather — 

6-inch, single — 

Belt hooks 

Double laced — 

5 lacing holes 

7 lacing holes 

10 lacing holes 

11 lacing holes 



Year. 



Page. 



1881 


491 


1881 


512 


1881 


494 


1881 


302 


1911 


73 


1881 


410 


1912 


177 


1911 


76 


1881 


125 


1881 


472 


1881 


474 


1881 


472 


1881 


474, 475 


1881 


472 


1881 


220 


1881 


217 


1881 


220 


1881 


220 


1881 


226 


1881 


217 


1881 


224 


1881 


224 


1881 


219 


1881 


4 


1881 


519, 522 


1881 


484 


1893 


339 


1893 


370 


1893 


371 


1893 


372 


1893 


374 


1893 


375 


1893 


378 



1893 

1893 
1893 

1893 
1893 
1893 



1893 

1893 
1893 
1893 
1893 



382 

385 
386 

393 

393 

403 

405,409 



387 

386 

387, 389 

390 
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Subject. 




Belting, tepaile tests — Continued. 
Lsbced and jointed — Continued. 
Leather — Continued. 

6-inch, single— Continued. 
Single laced — 

6 lacing holes 

8 lacing holes 

15 lacing holes 

17 lacing holes 

6-inch, single (waterproofed) — 

Belt fastener 

Belt hooks 

Double laced, 9 lacing holes 

Scarfed joint — 

Cemented 

Omented and pegged 

Cemented and riveted 

Riveted 

Single laced — 

8 lacing holes 

9 lacing holes 

10 lacing holes 

Steel belt lacing 

12-inch, single — 
Double laced— 

11 lacing holes 

15 lacing holes 

19 lacing holes 

23 lacing holes 

27 lacing holes 

Single laced — 

33 lacing holes 

37 lacing holes 

2-inch, double, double laced 

2-inch, single — 

Belt hooks 

Belt studs 

Double laced 

Hinged joint 

Single laced 

6-inch, double — 

Belt fastener 

Double laced — 

7 lacing holes 

9 lacing holes 

10 lacing holes, 11 lacing holes, and 12 lacing 
holes. 

Plates, malleable iron and steel 

Tabulations 

Rubber — 

2-inch, 6-ply, double laced 

6-inch 4-ply. double laced — 

7 lacing noles 

11 lacing holes 

6-inch, 6-ply, double laced — 

7 lacing holes 

11 lacing holes 

Tabulations 

Lace leather 

Do 



Page. 



1893 
1893 
1893 
1893 

1893 
1893 
1893 

1893 
1893 
1893 
1893 

1893 
1893 
1893 
1893 



1893 
1893 
1893 
1893 
1893 

1893 
1893 
1893 

1893 
1893 
1893 
1893 
1893 

1893 

1893 
1893 

1893 
1893 
1893 

1893 

1893 
1893 

1893 
1893 
1893 
1893 
1910 



386 

387, 388 

393 

394 

398 
399 
395 

400 
399 
396 
396 

388 
394 
388 
397 



400 
401 
401 
402 
402 

402 

402 

381-383 

384 
385 
381, 383 
384 
383 

398 

389 
395 

391 
398, 397 
403-^1 

382 

390 
392 

390 
392 
403-421 
381 
223 
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Subject. 



Belting, tensile tests — Continued. 
Leather, cemented joint — 
Double— 

2-inch 

4-inch 

6-inch 

12-inch 

30-inch 

Single — 

2-inch 

6-inch 

12-inch 

Double (waterproofed) — 

6-inch 

12-inch 

24-inch " 

Tabulation 

Single (waterproofed) — 

6-inch 

12-inch 

Rubber — 

2-inch, 4-ply 

6-inch, 4-ply 

12-inch, 4-ply 

2-incll, 6-ply 

6-inch, 6-ply 

12-inch, 6-piy 

24-inch, 6-ply 

30-inch, 6-ply 

30-inch, 8-ply 

Tab ulation 

Leather, for Watertown Arsenal 

Bischof's experiments on alloys Vol. I. 

Bischof's method of determining qualities of malleable metals and 

alloys Vol. I. 

Bismuth in alloys or copper, analysis to determine Vol. I . 

Blair, chemist to the boaSrd Vol. I. 

Blair metiiods used in analysis of iron, steel, and alloys Vol. I . 

Blast furnace, data on operation of Vol. II . 

Blocks, building. (5«« Brick.) 

Board for testing, composition and duties Vol. I. 

Boiler, steam, strains developed by hydrostatic test 

Bolts: 

Adhesion of, in wood — 

Cedar tie 

Chestnut tie 

Douglas fir 

White oak 

Do 

Yellow pine 

Tabulations 

Anchor, for gun carriages — 

Tensile and bending tests 

Do , 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Tensile tests 



Year. 



Page. 



1893 


345 


1893 


346 


1893 


347 


1893 


349 


1893 


353 


1893 


340 


1893 


341 


1893 


343 


1893 


1 

348 


1893 


350 


1893 


351 


1893 


377 


1893 


342 


1893 


344 


1893 


355 


1893 


356 


1893 


359 


1893 


361 


1893 


362 


1893 


364 


1893 


366 


1893 


368 


1907 


359 


1893 


377 


1910 


221-223 


1881 


478 


1881 


493 


1881 


263 


1881 


2 


im 


247 


1881 


221 


1881 


1 


1897 


585 


1889 


597, 598 


1889 


606-8-10 


1902 


577 


1889 


613 


1902 


577 


1889 


611, 612 


1889 


616 


1897 


229 


1898 


203 


1899 


390 


1900 


877 


1901 


377 


1903 


138 


1905 


142 


1906 


166 


1907 


41 


1912 


237 


1910 


117 
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Subject. 



Bolts and nuts — ^** vibration-proof:'* 

Tensile tests 

Vibration tests 

Do 

Bnss and bronze: 

Alloy, analysis, chemical 

Brass — 

Bar, angle, tensile test 

Cubic compression tests 

Drawn — 

Compression tests — 

before cubic compression 

After cubic compression 

Tensile tests — 

Before cubic compression 

After cubic compression 

Planing, experiments on Vol. II 

Propeller, analysis, chemical 

Sheet, tensile tests 

Tubing, tensile test of seamless 

Wire- 
Plat, 0.128 by 0.0128-inch, tensile tests 

Do 

Round — 

Analysis, chemical 

Ten sil e tests 

Do 

Remarks 

Springfield Armory, analysis, chemical 

(See also Alloys.) 
Bronze — 

Aluminum — 

3 percent, tensile tests 

10 per cent, tensile tests 

Do 

Analysis, chemical 

bo 

Cartridge metal, tensile tests 

Consoles- 
Analysis, chemical 

Specific gravity and hardness 

Tensile tests 

Cubic compression 

Experimental, tensile tests 

Gun vents, tensile tests 

Propellers — 

Analysis, chemical 

Tensile tests 

Tabulation 

Do 

Transverse tests 

Tabulation 

Specific gravity and hardness 

Do 

Do 

Uniced States Navy, tensile tests 

Castings, chill, dry sand and ereen sand, compression test. 

CaiStings, Rock Island Arsensil 

Crab, obelisk 



Year. 


Page. 


1895 


294 


1895 


293 


1897 


325 


1882 


180 


1902 


82 


1886 


1664 


1886 


1682 


1886 


1683 


1886 


1671 


1886 


1672 


1881 


641 


1889 


38 


1888 


673, 682 


1912 


176 


1890 


683 


1891 


254 


1902 


587 


1888 


686 


1897 


322 


1888 


671 


1902 


587 


1890 


675 


1888 


713 


1890 


672 


1886 


4 


1888 


69S-702 


1886 


1754 


ri891 
U894 


241 


265 


ri888 


717 


1899 


638 


1901 


453 


1891 


243 


1886 


1664 


1893 


163 


1888 


711 


1889 


381 


1889 


361, 




364-381 


1889 


376 


1890 


678 


1889 


362 


1889 


380 


1886 


4 


1889 


380 


1890 


678 


1888 


693 


1906 


238 


1903 


165 


1882 


180 
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Subject. 



Brass and bronze — Continued. 
Bronze — Continued . 
Deoxidized — 

Compression tests 

Tabulation 

Specific gravity and hardness 

Tensile tests 

Tabulation 

Transverse tests 

Tabulation 

Experim^ital, tensile tests 

Ingot, Watertown Arsenal, tensile test 

Manganese — 

Analysis, chemical 

Tensile tests 

Do 

Do 

Do 

Do 

Miscellaneous, tensile tests 

Do 

Do 

Do 

Do 

Do 

Gun metal, remelted 

Watertown Arsenal foundry 

Do 

14-inch Army turrets 

Naval, British, composition of Vol. II . 

Navy yard — 

Analysis, chemical 

Do 

Compression tests 

Tabulation 

Specific gravity and hardness , 

Transverse tests 

Tabulation ' 

Nut, square-thread, shearing test Vol. Ill . 

Phosphor, tensile test 

Statue metal, tensile tests 

Tobin— 

Analysis, chemical 

Composition and properties of Vol . II . 

Tensile tests 

Do 

Do : 

Do 

United States Navy, analysis, chemical 

Do 

Watertown Arsenal foundry 

Do : 

Do 

Watervliet Arsenal, analysis, chemical 

Plate, condensation tests Vol. Ill . 

(See also Alloys; Carriages and mounts; Guns; Materials, 
miscellaneous, ordnance; and Metals, miscellaneous, ord- 
nance.) 
Brauer: 

Experiments on action of hot sulphuric acid on lead alloy . Vol . I . 
Tensile tests of copper, and alloys of copper and iron Vol. I . 

84708—13 2 



Year. 



Page. 



1889 
1889 
1889 
1889 
1889 
1889 
1889 
1910 
1906 

1893 
1899 
1899 
1900 
1901 
1903 
1905 
1900 
1901 
1904 
1905 
1906 
1910 
1911 
1911 
1912 
1911 
1881 

1888 
1892 
1889 
1889 
1889 
1889 
1889 
1881 
1885 
1902 
1896 

1895 
1881 
1895 
1904 
1905 
1910 
1888 
1892 
1892 
1894 
1910 
1888 
1881 



350 
378 
379 
331 
375 
340 
379 
105 
146 

532 

902 

702 

1078 

454 

165 

127, 132 

1078 

454 

135 

127 

147 

117 

115-120 

108-114 

157-163 

124 

140 

703 
332 
353 
378 
379 
344 
379 
250 
1126 
67 
238 

223 
140 
223 
127, 135 
134 
105 
703 
82, 332 
331 
270 
105 
717 
250 



1881 
1881 



492 
547 
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Subject. 




Buffer spnngBf compressive tests of (see also Springs). 
Do 



Brick: 

Building — 

Absorption of water — 

Alabama, Coaldale, pressed 

Arkansas — 

Fort Smith 

Do 

Do 

Little Rock 

Malvern 

Do 

California, San Francisco, front, pressed, clay. . 

Do 

Colorado, Denver, face 

Delaware, Wilmington 

District of Columbia, Engineer Commissioner — 

Common, machine, soft mud 

Hand; soft mud 

Machine; semidry 

Machine; semidry, re-pressed 

Machine; stiff mud, siae cut 

Florida, Femandina 

Idaho, Albany Falls, face 

Illinois — 

Bushnell 

Chatsworth 

Chicago, medium hard burnt 

Do 

Vitrified 

Indian Territory. (See Oklahoma.) 
Iowa — 

Boone 

Chnton 

Davenport 

Des Moines 

Fort Dodge 

Gladbrook 

Iowa Falls 

Lehigh 

Muscatine 

Sergeants Bluff 

Van Meter 

Weston County 

Kansas — 

Columbus 

Fredonia 

Do 

Lawrence 

Kentucky, Louisville 

Maryland 

Conococheaque 

Massachusetts — 

Boston — 

Dry pressed 

Do!!!!!!!!!!!!!!!]!!!!!!!!!!!!;! 

Face 

Do 



1911 
1912 



1895 



Page. 



67 

111 

115-116 



435 



1894 


463 


1895 


436 


1906 


603 


1895 


435 


1895 


435 


1896 


347 


1895 


435 


1896 


347 


1894 


464 


1906 


617 


1901 


470 


1901 


469 


1901 


469 


1901 


469 


1901 


469 


1894 


456 


1894 


466 


1894 


457 


1894 


457 


1894 


448 


1896 


347 


1894 


457 


1906 


607 


1906 


607 


1906 


607 


1906 


606 


1894 


462 


1906 


607 


1906 


607 


1906 


606 


1894 


462 


1894 


462 


1906 


606 


1906 


607 


1906 


610 


1906 


609 


1907 


269 


1906 


607 


1906 


605 


1906 


605 


1906 


604 


1902 


341 


1903 


493 


1904 


455 


1894 


448 


1896 


347 
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Subject. 




Brick — Continued . 

Building — Continued . 

Absorption of water — Continued. 
Massachusetts — Continued. 
Boston — Continued. 

Hard burnt 

Mud 

Do 

Re-pressed 

Wire cut 

Chelsea 

East Brookfield— 

Hard, sand-struck 

Li&;ht hard, sand-struck 

Russell 

West Cambridge — 

Hard, sand-struck 

Light hard, sand -struck 

Minnesota — 

Alexandria 

Bamum 

Blakely 

Carlton 

Lundgren Bros 

Mankato 

Minneapolis — 

Medium hard burnt 

Do 

Monticello, face 

Pelican Rapids '. 

Do 

St. Cloud 

Springfield, hard burnt 

Staples 

Do 

Stillwater 

Do 

St. Louis River Slate Brick Co. — 

Dry slate shale, semidry 

Dry slate shale, semidry, pressed 

Mississippi, Yazoo City 

Missouri — 

Kansas City 

Do... 

St. Louis 

Medium hard burnt 

Do 

Montana, Helena 

Nebraska, Omaha, medium hard burnt. . . 
New Hampshire — 

Epping, re-pressed 

Keene, molded granite 

New Jersey, Sayrevule 

New Mexico 

New York — 

Mechanicsville, hard, sand-struck. .. 

Schenectady 

West Point 

North Carolina 

Alamana County 

Asheville 

Raleigh 

Wilnungton 



Page. 



1895 


435 


1902 


343 


1903 


496 


1904 


455 


1904 


455 


1895 


436 


1904 


455 


1904 


455 


1895 


436 


1904 


455 


1904 


455 


1894 


459,460 


1894 


460 


1894 


459 


1894 


459 


1894 


459 


1894 


448 


1894 


448 


1896 


347 


1895 


435 


1894 


459 


1894 


460 


1894 


459 


1894 


459 


1894 


459 


1894 


460 


1894 


459 


1894 


460 


1894 


459 


1894 


460 


1906 


616 


1895 


435 


1896 


347 


1906 


611 


1894 


448 


1896 


347 


1906 


616 


1894 


448 


1904 


455 


1895 


436 


1895 


436 


1906 


612 


1904 


455 


1906 


617 


1906 


617 


1906 


614 


1906 


615 


1906 


614 


1906 


615 


1906 


615 
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Subject. 




Brick — Continued. 

Building — Continued . 

Absorption of water — Continued. 
Oklahoma — 

Bartlesville ^ 

Muskogee 

Poteau 

South McAlester 

Tulso 

Pennsylvania — 

Bradford 

Philadelphia 

Do... > 

Rhode Island, Providence 

Tennessee, Knoxville 

Utah- 
Facing 

O^den 

Virginia, Richmond 

Do 

Washington 

Everett Electric Brick Co 

Ronton 

Seattle 

Do 

Spokane 

Do 

West Virginia, Lazearville, dry pressed 

Do 

Wyoming — 

Casper 

Douglas 

Red face 

Sweden 

Analysis, chemical: 

Illinois, Rockford, hard burnt 

Massachusetts, Boston, hard burnt 

Minnesota — 

Belle Plain 

Pressed 

New York, Buffalo, pressed 

Washington, Seattle 

Sweden 

Compression tests — 

Alabama, Coaldale, press 

Arkansas — 

Fort Smith 

Do 

Little Rock 

Malvern 

California, San Francisco 

Front, pressed clay 

Semidry, open kiln burned 

Half, after transverse test 

Colorado, Denver, face 

District of Columbia, Washington 

Do 

Do 

Florida, Fernandina 

Idaho, Albany Falls, face 

Illinois — 

Bushnell 



1894 



Page. 



1906 


608 


1906 


607 


1906 


608 


1906 


608 


1906 


608 


1895 


435 


1894 


448 


1896 


347 


1895 


436 


1906 


616 


1894 


465 


1906 


610 


1895 


436 


1896 


347 


1906 


604 


1894 


467 


1906 


604 


1894 


467 


1906 


603 


1894 


467 


1906 


• 604 


1894 


448 


1896 


347 


1906 


607 


1906 


607 


1894 


465 


1894 


468 


1895 


425 


1895 


425 


1894 


429 


1894 


429 


1895 


425 


1894 


429 


1894 


429 


1895 


448 


1894 


463 


1895 


454 


1895 


454 


1895 


453 


1897 


343 


1895 


457 


1897 


344 


1897 


343 


1894 


464 


1883 


220 


1895 


445 


1908 


282 


1894 


456 


1894 


466 



457 
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Subject. 




Brick — Continued. 

Building — Continued . 

Compression teste — Continued. 
Illinois — Continued . 

Chatsworth 

Chica«:o 

Medium hard burnt 

Half, after transverse test 

Danville 

Rockford 

Vitrified 

Iowa — 

Fort Dodge 

Muscatine 

Sergeants Bluff 

Maryland 

Conococheague 

Massachusetts — 
Boston — 

Dry pressed 

Face 

Hard burnt 

Mud 

Old 

Do 

Wirecut 

Half, after transverse test 

Do 

Chelsea, half, after transverse test 
East Brookfield— 

Hard, sand-struck 

Light hard , sand-struck 

Eastern — 

Common 

Face — 

Single 

Do 

Two together 

Three together 

Four together 

Five together 

Half 

North Cambridge — 

Common 

Face 

Russell, half, after transverse test 
West Cambridge — 

Hard, sand-struck 

Light hard, sand-struck 

Minnesota — 

Alexandria 

Bamum 

Belle Plain 

Blakely 

Carlton 

Lundgren Bros 

Mankato 

Minneapolis — 

Medium hard burnt 

Sand-mold, stiff mud 

Half, after transverse test 

Do 



Page. 



1894 


457 


1908 


284 


1894 


442 


1894 


443 


1908 


283 


1895 


461 


1894 


457 


1894 


462 


1894 


462 


1894 


462 


1906 


605 


1906 


604 


1903 


501 


1904 


453 


1894 


445 


1895 


437 


1903 


501 


1883 


219 


1884 


71 


1904 


453 


1894 


446 


1895 


437 


1895 


438 


1904 


453 


1904 


454 


1883 


218 


1883 


217 


1894 


439 


1894 


440 


1894 


440 


1894 


441 


1894 


441 


1894 


441 


1884 


70 


1884 


70 


1895 


439 


1904 


453 


1904 


453 


1894 


459,460 


1894 


460 


1894 


459 


1894 


459 


1894 


459 


1894 


459 


1894 


447 


1894 


443 


1894 


446 


1894 


444 


1895 


456 
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Subject. 




Brick — Continued. 

Building — Continued. 

Oompreesion tests — Continued. 
Minnesota— Continued . 
Monticello — 

Face 

' Half, after transverse test 

Pelican Bapids 

Pressed, red 

Springfield, hard burnt 

St. Cloud 

St. Louis River Slate Brick Co. — 

Dry slate shale, semidry 

Dry slate shale, semidry pressed.. 

Staples 

Stillwater 

Mississippi, Femwood •. 

Missouri — 

Kansas City, half, after transverse test 
St. Louis — 

Medium hard burnt 

Half, after transverse test 

Nebraska, Omaha — 

Medium hard burnt 

Half, after transverse test 

New Hampshire — 

Epping, repressed 

Keene — 

Molded granite 

Half, after transverse test 

New Jersey — 

Sayreville 

Half, after transverse test 

New York — 

Buffalo 

Do 

Mechanicsyille, hard, sand-struck 

Syracuse 

Ohio- 
Canton 

Cleveland 

Half, after transverse test 

Zanesville 

Findlay , medium hard burnt 

Oregon, Portland, cement-sand 

Pennsylvania — 

Bradford 

Philadelphia 

Hall, after transverse test 

Rhode Island, ftx)vidence 

Half, after transverse test 

Utah, facing 

Virginia, Richmond 

Half, after transverse test 

Washington — 

Everett Electric Brick Co 

Seattle 

Spokane 

West Virginia, Lazearville — 

Dry pressed 

Half, after transverse test 



Page. 



1895 


455 


1895 


456 


1894 


459,460 


1894 


459 


1894 


459 


1894 


459 


1894 


459 


1894 


460 


1894 


459, 460 


1894 


459, 460 


1908 


284 


1895 


452 


1894 


442 


1894 


442 


1894 


443 


1894 


443 


1904 


453 


1895 


458 


1895 


458 


1895 


444 


1895 


457 


1895 


443 


1908 


283 


1904 


454 


1908 


283 


1908 


282 


1897 


345 


1897 


346 


1907 


285 


1894 


444 


1908 


273 


1895 


444 


1894 


444 


1894 


445 


1895 


440 


1895 


442 


1894 


465 


1895 


446 


1895 


447 


1894 


467 


1894 


467 


1894 


467 


1894 


446 


1895 


447 



23 



Subject. 




Brick — Continued . 

Building — Continued. 

Compression tests — Continued. 

Wyoming, red face 

Sweden 

Elastic properties; direct compression: 

Common — 

Face — 

Dry pressed, from different parts of kiln 

Mud, from different parts of kiln 

Do 

Tabulation 

Do 

Do 

Elastic properties; direct compression and lateral expansion- 
Arkansas — 

Malvern 

Texarkana 

California, San Francisco, front pressed clay 

Do 

District of Columbia 

Illinois, Chicago, medium hard burnt 

Massachusetts — 

Boston 

Chelsea 

Minnesota, Minneapolis 

Do^ 

Missouri — 

*' Athens Block" 

Kansas City 

Do 

"Malvern Blue Granite" 

St. Louis 

Do 

New Jersey, Sayreville 

New York, Buffalo 

Ohio, Canton 

Pennsylvania — 

Bradford 

Philadelphia 

Virginia, Ricnmond 

Do 

West Virginia, Lazearville 

Expansion, coefficient of, and treatment in air and water — 

Arkansas, Malvern 

California, San Francisco 

Illinois, Chicago 

Massachusetts, Boston — 

Face 

Ashler 

Tabulation 

Minnesota — 

Minneapolis 

St. Paul- 
Hollow, fireproof, blocks 

Tabulation 

Missouri — 

Kansas City 

St. Louis 

Pennsylvania, Philadelphia 

Virginia, Richmond 

West Virginia, Lazearville 



Page. 



1894 


465 


1894 


468 


1885 


1139, 48 


1885 


1142 


1902 


345 


1903 


493 


1902 


349 


1903 


496 


1885 


1158 


1902 


353 


1903 


500 


1895 


486 


1907 


283 


1895 


488 


1896 


365 


1907 


276 


1895 


479 


1895 


463 


1896 


350 


1895 


487 


1896 


363 


1907 


288 


1895 


481 


1907 


286 


1907 


289 


1895 


483 


1907 


290 


1896 


354 


1907 


282 


1907 


280 


1907 


282 


1895 


470 


1895 


473 


1896 


360 


1895 


476 


1896 


370 


1896 


369 


1896 


370 


1896 


368 


1890 


1107 


1890 


1108 


1896 


370 


1890 


1107 


1890 


1108 


1896 


367 


1896 


367 


1896 


369 


1896 


367 


1896 


369 
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Subject. 




Brick — Continued . 

Building — Continued. 

Expansion, coefficient of^ and treatment in air and water — 
Continued. 
Red 

Tabulation 

Shearing tests: 

Caluomia, San Francisco 

Illinois, Chicago 

Massachusetts — 

Boston 

Chelsea 

Minnesota, Minneapolis 

Missouri, St. Louis 

Ohio, Cleveland 

Pennsylvania, Philadelphia 

Rhode Island, Providence 

Virginia, Richmond 

Transverse tests: 

California, San Francisco 

Illinois, Chicago 

Massachusetts — 

Boston 

Do 

Chelsea 

Russell 

Minnesota — 

Minneapolis 

Do 

Monticello 

Missouri — 

Kansas City 

St. Louis 

Nebraska, Omaha 

New Hampshire, Keene, molded granite 

New Jersey, Sayreville 

Ohio, Cleveland 

Pennsylvania, Philadelphia 

Rhode Island, Providence 

Virginia, Richmond 

West Virginia, Lazearville 

Fire- 
Absorption of water — 
Alabama, Ashby — 

Bullhead for limekilns, etc 

Rim, for coke ovens 

Arkansas, Fort Smith 

California — 

Los Angeles 

San Francisco 

Illinois, Utica, repressed 

Kentucky, Louisville 

Do 

Maryland, Mount Savage 

Massachusetts — 

Chelsea 

Russell 

Minnesota, New Ulm 

Missouri, St. Louis 

Do 

Washington, Seattle 

Hungary, Budapest 

Japan 

Sweden 
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1890 


U05 


1890 


1108 


1897 


345 


1894 


455 


1894 


465 


1895 


505 


1894 


455 


1894 


455 


1897 


347 


1894 


455 


1895 


505 


1895 


507 


1897 


345 


1894 


450 


1894 


451 


1895 


497 


1895 


497 


1895 


497 


1894 


450 


1895 


502 


1895 


502 


1895 


501 


1894 


450 


1894 


451 


1895 


502 


1895 


499 


1897 


346 


1894 


451 


1895 


498 


1895 


500 


1895 


500 


1895 


436 


1895 


436 


1894 


463 


1895 


436 


1895 


435 


1894 


457 


1894 


458 


1906 


605 


1906 


604 


1895 


436 


1895 


436 


1894 


459 


1906 


611 


1906 


613 


1894 


467 


1906 


610 


1894 


468 


1894 


468 
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Subject. 




Brick — Continued . 
Fire — Continued. 

Analyeis, chemical — 

Japan 

Sweden 

Compression tests — 
Alabama, Ashby — 

Arch, for coke ovens 

Bullhead, for limekilns, etc 

Rim, for coke ovens 

Half, after transverse test 

Arkansas — 

Fort Smith 

Malvern 

California — 

Los Angeles, half, after transverse test 

San Francisco 

Illinois, Utica, repressed 

Kentucky, Louisville 

Massachusetts — 

Chelsea 

Russell 

Minnesota, New Ulm 

Missouri, St. Louis 

Washington, Seattle 

Japan 

Sweden 

Elastic properties; direct compression and lateral expan- 
sion — 

Alabama, Ashby 

California, San Francisco 

Massachusetts — 

Chelsea 

Russell .* •.•-•.- 

Expansion, coefficient of, and treatment in air and water — 

Fire 

Tabulation 

Shearing tests — 

Alabama, Ashby, for hot blast 

Massachusetts, Chelsea 

Transverse tests — 

Alabama, Ashby, for hot blast 

California, Los Angeles 

Massachusetta, Chelsea 

Paving — 

Absorption of water — 
Alabama — 

Birmingham 

Coaldale 

Do 

Arkansas — 

Fort Smith 

Do 

Little Rock 

Malvern 

District of Columbia — 

Machine, stiff mud, re-pressed, end cut 

Machine, stiff mud, side cut 

Illinois, Peoria 

Indian Territory, Muskogee 
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1894 
1894 


429 
429 


1895 
1895 
1895 
1895 


449 
449 
449 
449 


1894 
1895 


463 
453 


1895 

' 1895 

1894 

1894 


458 

457 

457 

• 458 


1895 
1895 
1894 
1906 
1894 
1894 
1894 


438 
439 
459 
611-13 
467 
468 
468 


1896 
1896 


361 
366 


1896 
1896 


349 
352 


1890 
1890 


1106 
1108 


1895 
1895 


507 
505 


1895 
1895 
1895 


501 
502 
497 


1906 
1895 
1906 


603 
435 
603 


1894 
1895 
1895 
1895 


463 
436 
435 
435 


1901 
1901 
1894 
1906 


469 
469 
457 
608 
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Subject, 




Brick — Continued. 

Paving — Continued . 

Absorption of water — Continued. 
Iowa — 

Davenport 

Do 

Iowa Falls ^ 

Muscatine 

Do 

Sergeants Bluff 

Kansas — 

Atchison 

Cherryvale 

Fort Scott 

Humboldt 

Ottawa 

Pittsburg 

Topeka 

Vitrified 

Kentucky, Louisville 

Massachusetts — 

Boston 

Do 

Russell 

Maryland, "Queen City" 

Minnesota — 

Minneapolis 

Monticello 

Missouri, St. Louis 

New Mexico 

New York — 

Buffalo, stiff mud 

Jamestown 

North Carolina, Asheville 1 

Ohio, Zanesville, vitrified 

Oregon, Portland 

Pennsylvania, Franklin 

Rhode Island, Providence 

Washington — 

Seattle 

Spokane 

Compression tests — 

Alabama, Coaldale 

Arkansas — 

Fort Smith 

Do 

Little Rock 

Malvern 

Texarkana 

Illinois — 

Peoria 

Streator 

Iowa — 

davenport 

Muscatine 

Do 

Sergeants Bluff 

Kansas — 

Independence 

Topeka, vitrified 

Maine, Portland 
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1894 


462 


1906 


607 


1906 


607 


1894 


462 


1895 


436 


1894 


462 


1906 


609 


1906 


609 


1906 


609 


1906 


609 


1906 


609 


1906 


609 


1906 


609 


1895 


435 


1906 


605 


1895 


435 


1907 


270 


1895 


436 


1906 


604 


1895 


435 


1895 


435 


1906 


611 


1906 


612 


1895 


435 


1906 


610 


1906 


615 


1895 


435 


1907 


274 


1895 


436 


1895 


436 


1894 


467 


1906 


604 


1895 


448 


1894 


463 


1895 


454 


1895 


454 


1895 


453 


1908 


283 


1894 


457 


1908 


284 


1894 


462 


1894 


462 


1895 


451 


1894 


462 


1908 


282 


1895 


455 


1897 


347 
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Subject. 




Brick — ^Continued . 

Paving — Continued . 

Compreasion testa — Continued. 
Massachusetts — 

Boston 

Russell 

Minnesota — 

Minneapolis — 

Drift clay, end cut 

Drift clay, side cut 

Side cut 

Monticello, dry pressed 

Missouri, St. Louis, medium hard burnt 

New York — 

Buffalo, stiff mud 

Syracuse 

Ohio— 

Zanesville 

Vitrified 

Pennsylvania — 

Bradford 

Franklin , 

Franklin 

Shawmut 

Rhode Island, Providence 

Half, after transverse teat 

Washington, Seattle 

Do 

Elastic properties; direct compression and lateral expan 
sion — 
Kansas — 

Coffeyville .• 

Topeka, hard burnt 

Massachusetts, Boston 

New Mexico 

Ohio, Zanesville 

Do 

Pennsylvania, Franklin , 

Rhode Island, Providence 

Shearing tests — 

Pennsylvania, Franklin 

Rhode Island, Providence 

Transverse tests — 

Alabama, Coaldale, vitrified 

Kansas, Topeka, vitrified 

Maine, Portland 

Ohio, Zanesville, vitrified 

Pennsylvania, Franklin 

Rhode Island, Providence 

Brick Piers. (See Piers, Brick.) 
Brick: 

Sand and lime (''sandstone") — 
Absorption of water — 

Arizona, Prescott 

New Jersey — 

Sandy Hook 

New YorK — 

West Point 

Tennessee, Memphis 



1904 

1907 

1904 
1907 
1905 



Page. 



1895 


437 


1895 


439 


1895 


456 


1895 


456 


1895 


456 


1895 


455 


1894 


446 


1895 


444 


1908 


283 


1908 


283 


1895 


450 


1908 


283 


1894 


447 


1895 


445 


1908 


283 


1895 


441 


1895 


443 


1895 


467 


1908 


284 


1907 


278 


1896 


364 


1896 


348 


1907 


290 


1896 


362 


1907 


285 


1896 


358 


1896 


353 


1895 


506 


1895 


. 506 


1895 


500 


1895 


501 


1897 


348 


1895 


501 


1895 


499 


1895 


499 



459 

275 

460 
274 
417 
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Subject. 



Brick — Continued. 

Sand and lime ("sandstone'*) — Continued. 
Compression tests — 
bry— 

Arizona, Prescott 

New York, West Point 

Tennessee, Memphis 

Wet- 
New York, West Point 

Tennessee, Memphis 

After heating — 

New York, W^est Point 

Tennessee, Memphis 

Elastic pioperties; direct compression, Arizona, Prescott... 
Sewer — 

Absorption of water — 

District of Columbia, Engineer Commissioner — 

Hand , soft mud 

Machine — 

Semidry , repressed 

Do 

Stiff mud, side cut 

Vitrified. 

Miscellaneous tests and tabulations — 

Comparative crushing strengths of 

Comparative crushing, transverse, and shearing strengths of. . 

Comparison of whole bricks with half bricks 

Compression tests of wet and dry halves of the same brick. . 
Genersd tabulations — 

Absorption of water, compressive, strength, modulus of 
elasticity, ratio of lateral expansion to longitudinal 
compression, transverse strength and shearing strength . 
Absorption of water, modulus of elasticity , ratio of lateral 
expansion to longitudinal compression, coefficient of 
expansion, and expansion due to freezing while satu- 
rated with water 

R^sum6 of results, conmressive strength of whole and half 

bricks tested with dinerent cushions 

Bridles, marline covered wire rope 




Bridles, manila rope 
Burlap, tensile tests. 



C. 

Cables, chain — 

British Admiralty, proof stress for. Vol. I . . 

Character of iron best adapted for Vol. I . . 

Determination of iron best adapted for, preliminary discus- 
sion Vol. I. . 

General description of experiments on Vol. I . . 

Links for," description of Vol. I . . 

Links — 

Strength of, comparison with bars from which they were 
made Vol. I.. 

Studded and open, relative value of Vol. I . . 

Link studs — 

Action of Vol. I . . 

Conclusions upon Vol. I . . 

Effect upon strength of links Vol. I . . 

Test, tensile, results of Vol. I . . 

Method of testing Vol. I . . 

Proof stress for Vol. I . . 



1904 
1904 
1905 

1904 
1905 

1904 
1905 
1904 



1901 

1901 
1901 
1901 
1901 

1884 
1895 
1901 
1895 



Page. 



459 
460 
417 

460 
418 

460 
418 
459 



1895 



1896 



469 

469 
470 
470 
470 

76 
323 
465 
324 



508 



371 



1901 


465 


1912 


208, 




212-218 


1912 


20^211 


1910 


231 


1881 


194 


1881 


11 


1881 


17 


1881 


4 


1881 


149 


1881 


176 


1881 


174 


1881 


153 


1881 


157 


1881 


154, 158 


1881 


155, 




158, 161 


1881 


164 


1881 


193 



29 



Subject. 



Gables, chain — Continued. 

Proof stress — 

Admiralty, injurious to cable Vol 

Admiralty, results of tests Vol 

Admiralty, standard Vol 

Comparison of various standard tables. .■ Vol 

Conclusions upon Vol 

Determination of correct values Vol 

Reasons for selecting low values Vol 

United States standard table, discussion of Vol 

Rupture of, location Vol 

Specimens, test .-.Vol 

Strength of — 

Actual and computed Vol 

Comparison of open and studded links Vol 

Computed Vol 

Conclusions upon Vol 

GenersQ discussion Vol 

Relation to strength of bars from which made Vol 

Test, tensile, steel bars for chain cable 

Tests, tensile of, and strength of bars — 
Irons used — 

A 



Year. 



Page. 



B.. 

C. 

D.. 

E.. 

F.. 

G.. 

H.. 

I.. 

J.. 

K.. 

M.. 

N.. 

0.. 

P.. 

Fx. 



Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 
Vol 



Various kinds Vol 

Unsuitable material for , Vol 

Weakness in, other sources of Vol 

Weight of — 

Methods of reducing Vol 

Reduced by use of smaller bars Vol 

Table of, for various sizes Vol 

Welds in — 

Comparison of end and side Vol 

Effect on strength of Vol 

Method of making Vol 

Wrought iron most suitable for Vol 

(See also Iron, wrought.) 

Call & Co., iron, cuttings from, form of Vol. 

Calvert and Johnson on crystallization of alloys Vol 

Oalvert and Johnson's experiments on — 

Action of acids on alloys Vol 

Alloys Vol 



I 

I 

I 

I 

I 

I 

I 

I 

I 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

I 

.1 

.1 
.1 
.1 

.1 
I 
I 

.1 

II 
I 

.1 



Do Vol. II 

Conductivity for heat of alloys Vol. I 

Calvert and Johnson's method of determining hardness of alloys. 

Vol. I. 



1881 

1881 

1881 

1881 

1881 

1881 

1881 

1881 i 

1881 ! 

1881 I 

1881 
1881 I 



200 

195 
194 
211 
200 
206 
208 
209, 210 
150 
164 

211 
156 



1881 ' 200,207 



1881 
1881 
1881 
1898 



1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1881 
1881 
1881 

1881 
1881 
1881 
1881 

1881 
1881 

1881 
1881 

1881 
1881 

1881 



203 
149 
201 
376 



177 
178 
180 
165, 181 
182 
182 
185 
185 
185 
185 
186 
189 
166, 187 
166, 187 
188 
165 
167 
163 
163 

171 
172 
172 

152 
150 
151 
203 

674 
491 

491 

373, 

479, 480 

72 

487 

492 
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Subject. 




Calvert and Lowe's experiments on expansion of alloys by heat, 

Vol. I. 
Carriages and mounts, cannon, United States, parts of: 
Analysis, chemical — 
6-pounder mounts — 
Bronze — 

Guide sleeve, oscillating slide, recoil cylinder and 

recoil sleeve 

Pivot yoke 

Do 

Steel- 
Piston rod 

Pivot socket 

15-pounder mounts — 

Bronze, pivot yoke and recoil sleeve 

Steel- 
Inner base 

Do 

Do 

Outer base 

Pivot socket and yoke 

Do 

3-inch field carriage, bronze cradle 

3.2-inch field carriages, steel. 

6-inch disappearing carriages — 

Cast iron 

Gun lever axle 

6-inch R. F. carriages, steel, platform brackets 

8-inch carriages — 

Bronze 

Do 

Cast iron, upper roller path 

Do 

8-inch disappearing carriages — 
Cast iron — 

Base ring 

Racer 

Top carriage 

Do 

Do 

Steel, proposed for use 

Wrougnt iron, proposed for use 

10-inch and 12-inch disappearing carriages — 

Bronze, counter-recoil buffer 

Do 

Cast iron 

Lower roller path 

Side frame 

Top carriage 

12-inch barbette carriages, cast iron, lower roller path 

12-inch gun-lift carriages 

Bronze, from cylinder lining 

Cast iron, lower roller path 

Do 

Steel 

12-inch mortar carriages — 

Cast iron, racer 

Piston rod 

Steel 



1881 



Page. 



486 



1900 


1163 


1899 


902 


1900 


1163 


1899 


901 


1899 


901 

1 


1900 


1163 

1 


1899 


901 


1900 


1162 


1901 


649 


1901 


649 


1899 


901 


1900 


1162 


1899 


902 


1892 


341 


1899 


643 


1906 


165 


1904 


79 


1892 


331 


1893 


532 


1893 


284 


1894 


250, 251 


1898 


691 


1898 


691 


1895 


181 


1897 


280 


1898 


367, 691 


1897 


219 


1897 


219 


1900 


1163 


1901 


649 


1898 


691 


1895 


180 


1898 


368 


1897 


280 


1897 


281 


1894 


250 


1895 


202 


1894 


250 


1895 


180 


1896 


432 


1901 


375 


1897 


582 


1895 


703 
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Subject. 



Carriages and mountB, cannon, United States, parts of — Continued. 
Analysis, chemical — Continued. 
Miscellaneous specimens — 

Armor plate 

Cast iron — 

Carriages, parts of 

Do : 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Base rings and racers ^ 

Cylinders Vol. III. 

Cylinder, bronze, cast with cylinder head of Krupp 

spring-return mortar carriage 

Cylinder lining, elevating racks, and bar 

Poole & Son Co 

Rocker and track blocks 

Shovels, intrenching 

Spindle, obturating • 

Springs, helical 

Do 

Steel castings 

Do 

Do 

Do 

Steel forgings 

Steel, small arms 

Tires, artillery, wheel 

Compression tests — 

Buffer, recoil, of tobin bronze, specimen from, 6-inch bar- 
bette carriage 

Springs, helical — 

15-pounder Driggs Seabury R. F. mounts 

Do 

Do 

75-millimeter mountain carriages 

Do 

Do 

Do 

3-inch experimental carriage 

5-inch R. F. carriage 

6-inch barbette carriages 

6-inch disappearing carriage 

Do 

7-inch mortar carriages 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

8-inch disappearing carriages 

Do 




1907 



1906 
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42 



1893 


284 


1894 


250 


1894 


251 


1895 


180 


1895 


181 


1897 


280 


1897 


281 


1898 


367 


1898 


368 


1901 


375 


1899 


899 


1881 


9 


1894 


269 


1895 


206, 207 


1893 


282 


1902 


128 


1906 


168 


1901 


649 


1892 


615 


1904 


213 


1894 


617 


1903 


133 


1904 


81 


1905 


61 


1894 


617 


1907 


42 


1905 


222 



149 



1901 


388 


1905 


157 


1906 


181 


1902 


89 


1903 


98 


1904 


209 


1905 


153 


1901 


389 


1902 


92 


1903 


93 


1900 


883 


1912 


114 


1894 


285 


1895 


227 


1896 


200 


1897 


241 


1898 


207 


1899 


391 


1900 


883 


1901 


388 


1902 


93 


1903 


96 


1905 


154 


1901 


387 


1904 


208 
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Subject. 




Carriages and mounts, cannon, United States, parts of — Continued. 
Compression tests — Continued. 
Springs, helical — Continued. 

10-inch disappearing carriages 

Do 

Do 

10-inch mortar carriage 

12-inch disappearing carriages 

Do 

Do 

12-inch gun-lift carriage 

12-inch mortar carriages 

Do 

Do 

Do 

Do 

14-inch disappearing carriage 

Springs, counter-recoil, for 3-iDch gim, model of 1902 

Hydrostatic tests — 

Copper equalizing pipes, for 12-inch disappearing carriages 
Proof stresses — 
Chains — 

8-inch carriages 

Gun lift 

Do 

12-inch carriage 

12-pounder mount 

Piston rods 

Do 

Do 

Do 

Do 

Do..... 

Do 

Do 

Do. 

Do 

Do 

Do : 

Do.. 

Spring rod compressor, 12-inch mortar carriage, 1908 

Suspension rods 

Do 

Wire retraction ropes 

Do 

Do 

Do 

Do 

Do 

Specific gravity and hardness — 

Cylinders, cast-iron, gun metal. Vol. Ill 

Cylinders, 8-inch carria^ 

Carriages, parts of, cast iron 

Do : 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 



1903 
1904 
1905 
1902 
1903 
1904 
1912 
1896 
1896 
1900 
1901 
1905 
1912 
1912 
1911 

1903 
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98 
205 
156 
95 
101 
206 
116 
199 
193 
885 

385, 392 
155 

122-123 

116 

52-65 

166 



1893 


311 


1894 


261 


1895 


194 


1901 


378 


1905 


181 


1896 


133 


1897 


245 


1898 


204 


1899 


391 


1900 


879 


1901 


378 


1902 


48 


1903 


90 


1904 


190 


1905 


181 


1906 


284 


1907 


90 


1912 


172-173 


1912 


173 


1896 


133 


1900 


879 


1902 


48 


1903 


90 


1904 


190 


1905 


181 


1906 


284 


1907 


90 


1881 


9 


1895 


181 


1893 


284 


1894 


250 


1895 


180 


1896 


223, 225 


1897 


280 


1898 


367, 395 


1899 


642 


1900 


1,040 


1901 


374 


1902 


63,64 


1903 


136 
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Subject. 




Carriages and mounts, cannon, United States, parts of — Continued. 
Tensile tests — 

2-pounder mounts, steel plates 

6-pounder mounts- 
Bronze 

Do 

Do 

Steel castings 

Do 

Steel foigings 

Do 

Do 

Do 

Steel plates 

Tabulation 

Do 

15-pounder mounts — 

Bronze 

Do 

Do 

Do 

Cast iron 

Steel castings 

Do 

Do 

Do 

Steel foigings 

Do 

Do 

Do 

Tabulation 

Do 

Do 

75-millimeter mountain carnages — 

Bronze : 

Do 

Do 

Do 

Steel foldings 

Do 

3-inch field carriages — 

Bronze 

Do 

Sight bracket bushing 

Steel castings 

Steel foreings 

3.2-inch field carriages, steel plates 

4.7-inch siege carria^, steel foigings 

5-inch barbette carriages — 

Bronze 

Do 

Tobin 

Cast iron 

Cylinder 

5-inch R. F. carriages, cast iron 

Do. 

5-inch siege carriages — 

Steel castings 

Steel forgings 

Do 

84793—13 3 
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1900 

1899 
1900 
1904 
1899 
1900 
1899 
1900 
1901 
1906 
1900 
1899 
1901 

1899 
1900 
1905 
1906 
1905 
1899 
1900 
1901 
1903 
1899 
1900 
1901 
1906 
1899 
1900 
1901 



1902 
1903 
1904 
1905 
1905 
1906 

1899 
1906 
1906 
1904 
1906 
1892 
1904 

1900 
1905 
1905 
1905 
1900 
1898 
1899 

1891 
1887 
1890 



873 

700 
1079 
128 
283 
437 
303 
485 
99 
127 
874 
385 
103 

699 

1087 

118 

141 

83 

317 

499, 849 

105 

89 
381 
847 
185 
127 
386 
854 

114, 138F 
161, 181 



161, 161 
128, 136 

117 
73 

127 

699 
141 
169 

77 

141, 143 

339 

68 

1078 

118 

134 

83 

1078 
368 
643 

660 
988 
802 
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Carriagee and mounts, cannon, United States, parts of — Continued. 
Tensile tests — Continued. 

5-inch siege carriages — Continued. 

Steel plates 

Do 

Do 

Wrought iron 

6-inch barbette carriages — 

Bronze 

Do. 

Do 

Do 

Cast iron 

Steel forgings 

Do i 

Do 

Do 

6-inch disappearing carriages — 

Bronze 

Do 

Do 

Cast iron 

Do 

Do 

Do 

Steel forgings 

Do : 

Do 

6rinch R. F. carriages — 

Bronze 

Steel castings 

6-inch howitzer carriage, 1908, cradle heads 

7-inch howitzer carriage, steel plates 

7-inch mortar carriage, steel forgings 

7-inch siege carriage, steel plates 

Scinch barbette carriages — 

i Cast iron 

Do 

Steel forgings 

Do 

; Do 

Steel plates 

8-inch disappearing carriages — 

Bronze 

Do 

Do 

; Do 

: Do 

Cast iron 

Do 

i Do 

i Do ... 

<■■ • t 

! Do 

I 

•' : Do 

i Do 

Rack, elevating 

Do 
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1887 
1890 
1893 
1890 

1903 
1904 
1905 
1906 
1904 
1903 
1904 
1905 
1906 

1904 
1905 
1906 
1899 
1900 
1904 

1905 
1904 
1905 
1906 

1906 
1904 
1910 
1891 
1905 
1890 

1899 
1900 
1892 
1904 
1905 
1892 

1892 
1896 
1897 
1904 
1905 
1892 
1893 
1894 
1895 

1897 

1898 
1900 
1895 
1900 



978 
804 
200 
805 

162, 164 

128 

122 

142 

87 

134 

68 

76,80 

127, 131 

129 

119 

141 

642 

1,040 

87, 93, 

120 

83,61,91 

68 

74 

127 

142 

78 

39-54 

659 
76 

806 

642 
1040 

336 
70 
76 

338 

331 

237 

301 

129 

123 

460 

284 

251 

159,162, 

167, 181 

185,280, 

281 

367, 691 

1040 

206 

1078 
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Carriages and mounts, cannon, United States, parts of — Continued. 
Tensile tests — Continued. 

8-inch disappearing carriages — Continued. 

Steel forgings 

Do 

Do 

Do 

Do 

Do - 

Steel plates 

Wrought iron 

10-inch barbette carriages 

Bronze: * 

Cast iron 

Steel castings 

10-inch disappearing carriages- 
Bronze ' 

Do 

Do 

Do 

Do 

Do 

Do 

Buffers, recoil 

Cast iron 

Do 

Do 

Do 

Do 

Do 

Do .. 

Do 

Do 

Rack, elevating 

Do 

Springs, crosshead pawl 

Steel castings 

Steel forgings 

Do 

Do 

Do 

Do 

Wrought iron 

10-inch mortar carriages — 

Cast iron 

Steel forgings 

12-inch barbette carriages — 

Cast iron 

Do 

Do 

Do 

Steel castings 

Steel forgings 

Do 

12-inch disappearing carriages — 

Bronze 

Do 

Do 

Do 

Do 

Do 

Do : 
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1895 
1897 
1900 
1904 
1905 
1906 
1897 
1897 
1904 
1904 
1900 
1902 

1896 
1897 
1900 
1903 
1904 
1905 
1906 
1900 
1895 
1896 
1897 
1898 
1899 
1902 
1903 
1904 
1905 
1895 
1900 
1911 
1897 
1896 
1898 
1904 
1905 
1906 
1896 

1901 
1904 

1895 
1897 
1900 
1902 
1901 
1895 
1905 

1896 
1897 
1900 
1903 
1904 
1905 
1906 



148 

219 

1013 

70 

76 

128 

220 

219 

133 

133 

1040 

48 

237 

301 

1078 

163 

129 

123 

143 

1078 

180 

130, 225 

280, 281 

367, 395 

642,645 

63 

136 

88, 120 

85,109 

206 

1078 

66 

223 

123 

199 

67,70 

76 

129 

129 

374 
70 

160 
281 
1040 
63t 
381 
147 
78 

238 
301 
1078 
163 
133 
126 
143 
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Carriages and mounts, cannon, United States, parts of — Continued. 
Tensile tests— Continued. 

12-inch disappearing carriages — ^Continued. 

Buffers, recoil , 

Cast iron 

Do 

' Do 

Do; 

Do 

Do 

Do 

Do 

Do 

Steel forgings 

Do 

Do 

Do 

Do 

Do 

12-inch carriages, cast iron 

Do 

Do 

12-inch gun-lift carriages — 

Bronze 

Cast iron 

Linine, cylinder 

Steel forgings 

12-inch mortar carriages- 
Bronze 

Do 

Cast iron. 

Do 

Do 

Do 

Do ... 

Do 

Do 

Steel castings 

Steel forgings 

Do 

Do 

Do 

Do 

Do 

14-inch disappearing carriage, L. F., model of 1907, speci- 
men from left gun lever 

14-inch Army turrets 

14-inch gun turret, model of 1909 

15-inch carriage, steel castings 

20-inch carriage, wrought-iron piston rod 

Cart, cavalry forge 

Erupt) spring-return mortar carriage, bronze 

Miscellaneous — 

Cast iron 

Axle box 

Base ring 

Do 

Chassis 

Chassis rail 

Do 

Cradle heads, 6-inch howitzer carriage 

Cylinder head, bronze Erupp spring-return mortar 

carriage 

Gun metal 
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1900 


1078 


1897 


280 


1898 


368 


1899 


642 


1900 


1040 


1901 


374 


1902 


63 


1903 


137 


1904 
1905 


88,119 
86 


1897 


225 


1898 


199 


1899 


390 


1904 


70 


1905 


77 


1906 


130 


1891 


291 


1894 


250 


1895 


180 


1895 


202 


1894 


250 


1895 


202 


1895 


145 


1905 


126 


1906 


144 


1896 


225 


1897 
1899 


280, 281 
643 


1900 


1041, 47 


1901 


347 


1902 
1905 
1902 


63,64 

86, 106 

49 


1892 


342 


1897 


233 


1902 


50 


1904 


70 


1905 


78 


1906 


131 


1910 


69-71 


1911 


124 


1911 


77-78 


1894 


221 


1883 


208 


1882 


217 


1894 


269 


1891 


291 


1898 


395 


1898 


312 


1899 


583 


1898 


299 


1898 


305 


1889 


582 


1910 


39-64 


1894 


269 


1896 


263 
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Carriages and mounts, cannon, United States, parts of — Continued. 
Tensile tests — Continued. 

Miscellaneous — Continued. 
Cast iron — Continued. 

Parts 

Do 

Racer 

Do 

Teeth in pawl and rack, 14-inch disappearing 

carria^, 1907 

Top carnage 

Do 

Truck wheels 

Upper base ring 

Watertown Arsenal 

Do 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Metal for spnn^. 
" om Wi 



Steel castings ffom Watertown Arsenal plant 

Steel foigings from — 

Camden Force Co 

Watertown Arsenal smith shop 

Tensile tests — cast iron, eloneation specimens — 

Parts, Watertown Arsensd 

Do 

Do 

Tension test — 

Straps, wrought iron and steel, for hydraulic cylinders 

Transverse tests, axles for 3.8-indi carriage 

Wheels, artillery — 

Circularity of rims 

Description 

Diametral tests 1 - 

Force required to overcome and increase dishing 

Do 

Do 

Nave box flanges, strength of 

Tiiee— 

Hubs and bolts, metal in, tensile tests 

Do 

Strains in 

Welded steel, tensile tests 

Wheels and axis, strength of 

Yokes, carriage. Navy, tensile tests 

Car wheel, cutting from, description of Vol. II.. 

Caisiterite, artifiaal Vol. I.. 
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1898 
1899 
1898 
1899 

1912 
1898 
1899 
1893 
1898 
1892 
1893 
1894 
1896 
1896 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1905 
1906 

1906 
1906 

1895 
1904 
1905 

1884 
1885 
1911 

1905 
1905 
1906 
1905 
1906 
1907 
1905 

1905 
1906 
1905 
1910 
1904 
1902 
1881 
1881 



395 
646 
338 
600 

178-180 
279 
5^ 
282 
280 
460 
281 
256 
180 
223 
226 
280 
367 
642 
1049 
374 
63 
136 
87 
83 
165 
113 

131 
127 

169 

119 

91-108 

441,442 

1067 

73 

187 
186 
290 
189 
288 
93 
222 

220 
100 
220 
116 
220 
56 
618 
322 
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Subject. 




Castiiig — 

Temperature of copper for bars Vol. I . 

Temperature of, alloys of copper and zinc Vol. II . 

Temperature, estimated for alloys of copper and tin Vol. I. 

Test specimens of — 

Alloys of copper and tin, composition Vol. I . 

Alloys of copper and zinc, composition Vol. II . 

Casting imder pressure, effect on density of alloy s Vol. I . 

Cast iron, tensile tests of: 

Base ring, 14-inch gun turret, 1909 

Watertown Arsenal foundry 

Do 

Cast steel, tensile tests, from Watertown Arsenal foundry 

Do 

Cathetometer, Salleron*s Vol. I . 

Cements and mortars: 
Analysis, chemical — 
Cements — 
Natural — 

Akron Star 

Austin 

Booneville improved 

Crescent 

Fort Scott 

Hoffman , 

Do 

Mankato 

Newark and Rosendale 

Norton 

Do 

ObeUsk 

Potomac 

Plaster of Paris composition — 

Acme 

Best's Eeenes No. 2 

Portland — 

Alpha 

Do 

Do : 

Alsen , 

Do 

Atlas 

California Cement Co.'s 

Dyckerhoff 

Germania 

Josson 

Krause , 

Lehigh I 

Miscellaneous 

Peninsular 

Standard 

Star- 
Earlier manufacture 

Do 

With plaster 

Without plaster 

Steel 

Storm King 

Whitehall 

Portland composite — 

Cathedral. 

Silica 

Slag, steel 

Swedish 



1881 
1881 
1881 

1881 
1881 
1881 

1911 
1911 
1912 
1911 
1912 
1881 
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366 

5-3a 

322 

273, 321 

5 

356 

77-78 
121-122 
165-168 

79-97 

125-141 

277 



1901 


474 


1901 


474 


1901 


474 


1897 


403 


1897 


403 


1892 


610 


1901 


474 


1901 


474 


1901 


474 


1892 


610 


1901 


474 


1901 


474 


1901 


474 


1897 


403 


1897 


403 


1897 


403 


1899 


785 


1901 


474 


1899 


785 


1901 


474 


1901 


474 


1897 


403 


1901 


474 


1901 


474 


1901 


474 


1901 


474 


1901 


474 


1892 


610 


1902 


512 


1899 


785 


1899 


785 


1901 


474 


1901 


474 


1901 


474 


1899 


786 


1901 


474 


1901 


474 


1901 


474 


1901 


474 


1901 


474 


1894 


429 
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Cementa and mortars — Continued. 

Compressive elastic properties of cubes and prisms — 
Set in air- 
Natural cements — 

Austin, neat 

Tabulation 

Hoffman, 1:1 mortar 

Tabulation 

Newark and Rosendale, neat 

Tabulation 

Norton — 

1: 1 mortar 

1: 2 mortar 

Tabulation 

Obelisk- 
Neat 

1: 1 mortar 

Tabulation 

Portland cements — 
Alpha — 

Neat 

1:1 mortar 

1 :2 mortar 

Do 

1:3 mortar 

1:4 mortar 

1:5 mortar 

1:6 mortar 

1 : 7 mortar 

Tabulation 

Do 

Atlas — 

Neat 

1 : 1 mortar 

Tabulation 

Do 

Germania, 1 : 1 mortar 

Tabulation 

Lehigh — 

Neat 

1 : 1 mortar 

Tabulation 

Peninsular, neat 

1 : 1 mortar 

1:2 mortar 

1:3 mortar 

1:4 mortar 

Tabulation 

Saylors, 1 : 1 mortar 

Tabulation 

Stai-- 

Neat 

1 : 1 mortar 

Tabulation 

Do 

Whitehall, neat 

Tabulation 

Slag and composite cements — 
Cathedral- 
Neat 

1:1 mortar. 

1:2 mortar^ 

1:3 mortar 

Tabulation 
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1902 


601 


1902 


507 


1899 


809 


1899 


801 


1902 


501 


1902 


507 


1899 


810 


1899 


827 


1899 


801 


1902 


503 


1902 


505 


1902 


507 


1902 


467 


1899 


810, 830 


1899 


831 


1901 


603 


1899 


8^1 


1901 


606 


1899 


804 


1899 


805 


1899 


805 


1899 


801 


1902 


506 


1902 


470 


1899 


806 


1899 


801 


1902 


506 


1899 


809 


1899 


801 


1902 


474 


1902 


473 


1902 


506 


1902 


475 


1902 


477 


1902 


479 


1902 


481 


1902 


483 


1902 


506 


1899 


808 


1899 


801 


1902 


484 


1899 


807 


1899 


801 


1902 


506 


1902 


489, 492 


1902 


506 


1902 


496 


1902 


496 


1902 


497 


1902 


497 


1902 


507 
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Cements and mortars — Continued. 

Compressive elastic properties of cubes and prisms — Continued. 
Set in air— Continued. 

Slag and composite cements — Continued. 
Silica — 

Neat 

1 : 1 mortar 

1:2 mortar.. 

1:3 mortar 

Tabulation. 

Steel, 1 : 1 mortar 

Tabidation^ ^ 

Set in air and in water — 
Portland c^nents — 
Alpha — 

Neat 

Do.... 

1 : 1 mortar 

Do 

1:2 mortar 

Do 

1:3 mortar. 

Tabulation 

Do 

Do 

Lehigh, neat 

Tabulation : 

Peninsular — 

Neat 

1 : 1 mortar • 

1 : 2 mortar 

1 : 3 mortar 

1:4 mortar 

Tabulation 

CompresEdve elastic properties of cubes, prisms, and piers — 
Set in air and sand — 
Portland cements — 
Dyckerhoff — 

Remarks 

Neat cubes 

Tabulation 

Neat prisms >, 

Tabulation 

Do 

Piers built of neat prisms 

Tabulation 

Diagrams 

National- 
Remarks 

1 : 3 mortar cubes 

Tabulation 

Diagrams 

Natiural cement cubes, Norton — 

Remarks 

1 : 1 J mortar 

1 : 3 mortar 

Tabulation 

Diagram 

Compressive elastic properties of cylinders and prisms — 

Plaster of Paris prism 

Tabulation 

Vulcanite, Portland cement, cylinder, neat, set under high 
pressure 
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1904 



1884 


125 


1884 


132 


1884 


126, 128 


1895 


388 


1884 


126, 130 


1895 


432 


1884 


157 


1884 


131 


1884 


243 


1884 


125, 196 


1884 


199 


1884 


197 


1884 


, 243 


1884 


125 


1884 


168 


1884 


174 


1884 


166 


1884 


243 


1895 


389 


1895 


432 



1902 


498,500 


1902 


499 


1902 


499 


1902 


500 


1902 


507 


1899 


808 


1899 


801 


1898 


647, 659 


1902 


468 


1898 


643, 661 


1899 


803 


1898 


664 


1899 


803 


1899 


804 


1898 


654, 666 


1899 


802 


1902 


506 


1902 


474 


1902 


506 


1902 


476 


1902 


478 


1902 


480 


1902 


482 


1902 


483 


1902 


506 



413 



41 



Subject. 




Cements and mortan — Continued. 

CompreBsive elastic properties of prisms — 
Set in air and in water — 

Natural cement, Newark and Rosendale, neat 

Tabulation 

Portland cements- 
Vulcanite — 

Neat 

1:1 mortar 

1:2 mortar 

1:3 mortar 

Tabulation 

Whitehall, neat 

Compressive strength of cubes — 

Comparative tests, set in air and in water— 
Lehigh cements — 

Neat 

Do 

1:1 mortar 

Do 

Natural cements — 

Newark and Rosendale, neat 

Obelisk- 
Neat 

1:1 mortar 

Do 

Peninsular — 

Neat 

1:1 mortar 

Do 

1 : 2 mortar 

^ • Do 

1 : 3 mortar 

Do 

1 : 4 mortar 

Do 

Portland cements. Atlas, 1 : 1 mortar 

Do 

Slag and composite cements — 
Cathedral- 
Neat 

Do 

1:1 mortar 

Do 

1: 2 mortar 

Do 

1:3 mortar j 

Do 

Silica — 

Neat 

Do 

1: 1 mortar 

Do 

1:2 mortar *. 

Do 

1:3 mortar 

Do 

Summary 
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1902 


502 


1902 


507 


1904 


311 


1904 


313 


1904 


319 


1904 


320 


1904 


332 


1902 


490 


1902 


424 


1903 


611 


1902 


425 


1903 


511 


1902 


438 


1902 


440 


1902 


441 


1903 


514 


1902 


425 


1902 


426 


1903 


512 


1902 


427 


1903 


512 


1902 


428 


1903 


513 


1902 


429 


1903 


513 


1902 


422 


1903 


511 


1902 


430 


1903 


514 


1902 


431 


1903 


514 


1902 


431 


1903 


515 


1902 


432 


1903 


515 


1902 


433 


1903 


515 


1902 


435 


1903 


515 


1902 


435 


1903 


516 


1902 


437 


1903 


516 


1902 


443 
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Cements and mortars — Continued. 

Compressive strength of cubes — Continued. 
Ketarded sets — 

Description 

Natural cements — 

Austin, neat 

Bonneville improved, neat 

Newark and Rosendale, neat. . . 

Norton, neat 

Portland cements — 
Alpha — 

Neat 

1:2 mortar 

Dyckerhoff, neat 

Josson, neat 

Stal^- 

Neat 

Do 

Do 

Diagram 

Storm l5ng — 

Neat 

DiaCTam 

Whitehall- 
Neat 

Diagram 

Slag cement, steel, neat 

Retarded sets, neat grouts- 
Natural cements — 

Bonneville improved 

Hoffman 

Mankato 

Norton 

Portland cements — 

Alpha 

Dyckerhoff 

Josson 

Sla^ cement, steel 

Ret in air — 

Acme Cement Plaster Co., Kansas.. 

Best's Keenes cement, Kansas 

Grout — 

Description 

Do 

Portland cement, star, neat. . . . 
Showing effect of restrainer 
Natural cements — 

Akron Star, neat 

1:1 mortar 

1 : 2 mortar 

1:3 mortar 

1:4 mortar 

Austin, neat 

Do .•... 

Do 

Bonneville Improved, neat. . . . 

Do 

Do 

Crescent 

Fort Scott 



1901 



Page. 



497 



1901 


504 


1901 


505 


1901 


518 


1901 


506 


1901 


497 


1889 


799 


1901 


500 


1901 


502 


1901 


498, 506 


1902 


381 


1904 


343 


1901 


510 


1901 


499, 517 


1901 


516 


1901 


515, 519 


1901 


516 


1901 


503 


1901 


522 


1901 


522 


1901 


523 


1901 


523 


1901 


520 


1901 


520 


1901 


521 


1901 


521 


1897 


400 


1897 


401 


1901 


524 


1902 


508 


1902 


509 


1901 


526 


1901 


594 


1901 


594, 596 


1901 


594 


1901 


595 


1901 


595 


1901 


496, 589 


1902 


377 


1907 


133, 




138, 141 


1901 


496 


1902 


378 


1907 


133 


1897 


402 


1897 


401 
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Cements and mortars— Continued. 

CompreeBive strength of cubes— Continued. 
Set in aii^Continued. 

Natural cements — Continued. 
Hoffman — 

Neat 

Do... 

Do 

1 : 1 mortar 

Do 

Mankato, neat 

Do 

Do 

Newark and Rosendale — 

Remarks 

Neat 

Do 

Neat, long-time tests 

1:3 mortar 

Diagram 

Norton — 

Neat 

Do 

1 : 1 mortar 

Do 

1:2 mortar 

Obelisk, neat 

Do 

Potomac — 

Neat 

Do 

Do 

Neat, long-time tests 

Portland cements — 

Alpha - 

Neat 

Do 

Do 

1: 1 mortar 

Do 

1:2 mortar 

Do 

1:3 mortar 

Do 

1:4 mortar 

Do 

1 : 5 mortar 

1 : 6 mortar 

1 : 7 mortar 

Alsen, neat 

Do 

Atlas — • 

Neat 

Do 

Do 

1 : 1 mortar 

Do 

California 

Dyckerhoff , neat 

Germania, 1 : 1 mortar 

Josson, neat 

Do 



Page. 



1901 


496-^9 


1902 


378 


1907 


133 


1899 


790 


1902 


590 


1901 


496-^90 


1902 


379 


1907 


133 


1884 


187 


1902 


379 


1907 


134 


1904 


341 


1884 


188 


1884 


243 


1901 


496-591 


1902 


380 


1899 


790 


1901 


592 


1899 


796 


1901 


496-593 


1902 


380 


1901 


593 


1902 


381 


1907 


134 


1904 


342 


1897 


402 


1901 


495 


1902 


369 


1907 


135, 139 


1899 


796 


1901 


495,600 


1899 


797 


1901 


495 


1899 


797 


1901 


495 


1899 


789 


1901 


495, 




602,606 


1899 


789 


1899 


789 


1899 


789 


1901 


496, 586 


1902 


374 


1901 


495, 584 


1902 


369 


1907 


135 


1899 


789 


1901 


584 


1897 


402 


1901 


496 


1899 


790 


1901 


496 


1902 


375 
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Cements and mortars — Continued. 

Compressive strength of cubes — Continued. 
Set in air — Continued. 

Portland cements — Continued. 

Lehigh, neat 

Peninsular, neat 

Saylor's, 1 : 1 mortar 

Star, neat 

Do 

Do 



Neat, long-time tests. . 

1:1 mortar 

Do 

Storm King, neat 

Whitehall, neat 

Do 

Slag and composite cements — 

Cathedral, neat 

Do 

Do 

Silica — 

Neat 

Do 

Neat, long-time tests. . 
Steel- 
Neat 

1:1 mortar 

Do 

Set in air and water — 

Halves of tensile briquets 

Natural cements — 
Akron Star — 

Neat 

1:1 mortar 

1:2 mortar 

1:3 mortar 

1:4 mortar 

Austin, neat 

Mankato, neat 

Potomac, neat 

Portland cements — 

Alpha 

Neat 

1 : 1 mortar 

Do 

1:2 mortar 

1:3 mortar 

Atlas— 



1 mortar 

IJ mortar 

2 mortar 

;2i mortar. .^ 

3 mortar 

:3i mortar 

:4 mortar 

Peninsular, neat 

Composite cement, Cathedral, neat. 
Lime mortar, 1:1 



1901 



Page. 



1901 


370, 588 


1902 


511 


1899 


790 


1901 


496, 585 


1902 


371 


1907 


133, 




136, 139 


1904 


341 


1899 


789 


1901 


585 


1901 


496 


1902 


374 


1907 


137, 140 


1901 


587 


1902 


375 


1907 


133 


1902 


376 


1907 


133 


1904 


342 


1901 


496, 586 


1899 


789 


1901 


587 



599 



1901 


595 


1901 


596 


1901 


596 


1901 


596 


1901 


596 


1901 


589 


1901 


591 


1901 


593 


1906 


599 


1898 


^0 


1898 


650 


1899 


788 


1899 


788 


1899 


788 


1902 


512 


1902 


512 


1902 


512 


1902 


512 


1902 


512 


1902 


512 


1902 


512 


1902 


511 


1902 


587 


1906 


599 
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Cements and mortars — Continued. 

Compressive strength of cubes — Continued. 

Set in air and in water followed by different periods of expos- 
ure under reverse conditions — 
Natural cement, Hoffman — 

Neat 

1 : 1 mortar ^. 

Portland cements — 

Alpha, neat 

Dyckerhoff , neat 

Star, neat 

Slag cement, steel, 1 : 1 mortar 

Set in air at different temperatures — 
Natural cements, Austin, neat — 

0« 

Do 

39** 

Do 

70° 

Boonville Improved, neat — 

0° 

39'' 

70'' 

Hoffman, neat — 

0^.;. r- 

Do : 

39° 

Do 

70° 

Norton, neat — 

0° 

Do 

39° 

Do 

70° 

Obelisk, neat — 

0° 

Do 

39° 

Do 

70° 

Portland cements — 

Alsen, neat — 

0° 

Do 

39° 

Do 

70° 

Josson, neat — 

0° 

Do 

39° 

Do 

70° 

Star— 

Nea^— 

0° 

Do 

39° 

Do 

70° 



Page. 



1902 


449,450 


1902 


449,450 


1902 


448 


1902 


448 


1902 


444, 44 


1902 


449 


1901 


540 


1902 


384 


1901 


551 


1902 


387 


1901 


563 


1901 


541 


1901 


552 


1901 


564 


1901 


542 


1902 


385 


1901 


553 


1902 


387 


1901 


565 


1901 


544 


1902 


385 


1901 


555 


1902 


387 


1901 


566 


1901 


545 


1902 


385 


1901 


556 


1902 


388 


1901 


567 


1901 


535 


1902 


384 


1901 


548 


1902 


386 


1901 


560 


1901 


536 


1902 


384 


1901 


549 


1902 


387 


1901 


561 


1901 


532 


1902 


383 


1901 


546 


1902 


386 


1901 


558 
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Cements and mortars — Continued. 

Compressive strength of cubes— Continued. 

Set in air at different temperatures— Continued. 
Portland cements — Continued. 
Star — Continued . 
1:1 mortar — 

0° 

Do 

39° 

70° 

Storm King, neat — 

0° 

Do 

39° 

Do 

70° 

Slag cements, steel, neat — 

0° 

39° 

70° 

Comparison of results 

Do 

Diagrams 

Do 

Mean results 

Remarks 

R6sum6 of results - - - - - 

Set in air at 0° F., preceded by different intervals at 70° F., 
compared with those set in air at 70° F. — 
Natural cements, neat — 

Austin 

Do 

Newark and Rosendale : . - - 

Do - 

Portland cements, neat — 

Alpha 

Do 

Atlas 

Do 

Star 

Do 

Whitehall 

Do 

R6sum6 of results - 

Compressive strength of cubes and cylinders — 
After heating — 

Natural cement cubes, Mankato — 

Neat 

1:1 mortar 

Portland cement cubes — 
Alpha — 

Neat 

Do 

1:2 mortar 

Dyckerhoff , neat 

Remarks 

Sla^ cement cubes, steel, neat 

Set initially under high pressures — 

Description 

Portland cement cylinders, Alpha — 

Neat 

1:1 mortar 

1:2 mortar 



Page. 



1901 


531 




1902 


383 




1901 


546 




1901 


558 




1901 


534 




1902 


383 




1901 


547 




1902 


386 




1901 


559 




1901 


538 




1901 


550 




1901' 


562 




1901 


577 




1902 


416 




1901 


582 




1902 


420 




1901 


568 




1901 


531 




1901 


574 




1902 


407 




1903 


509 




1902 


412 




1^3 


510 




1902 


389 




1903 


505 




1902 


393 




1903 


506 


\ 


1902 


396 




1903 


507 




1902 


404 




1903 


508 




1902 


416 




1902 


463 




1902 


465 




1901 


598 




1902 


458 




1901 


598 




1902 


460 




1902 


451 




1902 


461 




1903 


517 




1903 


519 




1903 


519 




1903 


519 
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CementB and mortals — Continued. 
Compressive strength — 

Molded and retained in sheet-metal cylinders, Alsen Port- 
land cement — 

Neat. ^ 

1 : i mortar 

1 : 1 mortar 

Plaster of Paris cube 



Page. 



Used in brick piers 

Diagrams of mean compressive strength, 12 cubes of concrete.. . 

Grinding, fineness of 

Do 

Do 

Material used in cement — 

Cement rock, solid and powdered 

Lime, solid and powdered, after different treatments 

Miscellaneous — 

Adhesion of steel bars imbedded in cement 

Carbon dioxide and water, determination of 

Do 

Cement, cubic compression tests 

Cement sleeves on steel cores — 

Description 

Tensile straining of grooved bars 

Tensile tasts of cement sleeves on bars 

Coefficient of expansion in water 

Effects of conipression tests on wood cushions 

Expansion; enects of heat and cold in air and water 

Grouts — 

Absorption of water by 

Loss of weight when set in air 

Diagram 

Loss of weight upon heating 

Do 

Do 

Time of setting 

Diagrams 

Weight and volume of ingredients- and resulting mortars and 

concretes 

Do 

New York — 

Descriptive remarks 

Composition and treatment 

Compression tests of cubes — 

Set in water and sand 

Set in cool cellar 

Set in open air, covered with wet burlap 

Set put of doors, exposed to weather 

Composite cement — 
Champion — 

1:1 mortar 

1 : 2 mortar , 

1 : 3 mortar 

Natural cement, Buffalo — 

1 : 1 mortar 

1 : 2 mortar 

, 1:3 mortar 

Portland cements — 
Empire — 

1 : 2 mortar , 



1 : 3 mortar. 
1 : 4 mortar. 



1901 
1901 
1901 
1884 
/1884 
\1886 
1898 
1897 
1901 
1902 

1901 
1901 

1904 
1901 
1903 
1905 

1903 
1903 
1903 
1894 
1884 
1894 

1901 
1901 
1901 
1901 
1902 
1903 
1901 
1901 

1898 
1899 

1898 
1898 



1898 



621 

621 

621 

72 

72 

1692 

560 

398 

474 

511 

488 
488 

409 
488 
529 
391 

523 
523 
524 
432 
189, 191 
433 

525 
529 
528 
477 
452 
530 
491 
492 

655 

786 

415 
526 



499-528 



1898 
1898 
1898 

1898 
1898 
1898 



1898 
1898 
1898 



546 
546 
546 

544 
544 
545 



545 
545 
545 
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Cements and mortars — Continued. 
New York— Continued. 

Compression tests of cubes — Continued. 

Set out of doors, exposed to weather — Continued. 
Portland cements— Continucyi. 
Ironclad — 

1 : 2 mortar 

1:3 mortar 

1 : 4 mortar 

Compressive elastic properties of cubes — 
Set in water, in sand, in air — 
Natural cement, Buffalo — 

1 : 1 mortar, 

1 :2 mortar 

1:3 mortar 

Tabulation 

Portland cements — 
Empire — 

1:2 mortar 

1 : 3 mortar 

1:4 mortar 

Tabulation 

Ironclad — 

1:2 mortar 

1 : 3 mortar 

1 :4 mortar 

Tabulation 

Composite cement, Champion — 

1 : 1 mortar 

1 : 2 mortar 

1:3 mortar '. 

Tabulation 

Set in open air, covered with wet burlap — 
Natural cement, Buffalo — 

1:3 mortar 

Tabulation 

Specific gravity, before and after hydration 

Do 

Cements — 

Briquets composed of grains of definite sizes, set in air — 

Original condition 

After heating to 110° C 

After heating to redness 

Briquets, set in air — 

Original condition 

After heating to 110° C 

After heating to redness 

Briquets set in water — 

Original condition 

After heating to 110° C 

After heating to redness 

Comparison of briquets set in air and set in water 

Cubes, exposed to different temperatures while setting — 
Heated to redness after setting at — 

0°F 

36° F 

70° F 

Setat0°F 

Set at 36° F 

Set at 70° F 

Briquets, halves of 

Set in air 

Sc t in water 



Page. 



1898 


546 


1898 


546 


1898 


546 


1898 


499 


1898 


499, 502 


1898 


503 


1898 


551 


1898 


505 


1898 


507 


1898 


507 


1898 


. 551 


1898 


508 


1898 


509 


1898 


509 


1898 


551 


1898 


510 


1898 


511 


1898 


512 


1898 


551 


1898 


504 


1898 


551 


1901 


476 


1902 


511 


1901 


484 


1901 


484 


1901 


484 


1901 


479 


1901 


479 


1901 


479 


1901 


479 


1901 


479 


1901 


479 


1901 


479 


1901 


480 


1901 


480 


1901 


480 


1901 


480 


1901 


480 


1901 


48rt 


1901 


599 


1901 


486 


1901 


486 
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Cements and mortars — Continued. 

Specific gravity, before and after hydration — Continued. 
Cements— Continued . 
Cubes, quarters of — 

Set in air at 70° F. and heated to 110** C 

Set in air at 0** F. and heated to 110** C 

Set in air at different temperatures — 

0*»F 

36*' F 

70° F 

Cubes, whole, regauged and remolded, set in air. 
Gauged material, reground — 

Cubes and slabs composed of grains of definite 

Original condition 

After heating to 110° C 

After heating to redness 

Original condition 

After heating in water, different periods 

Set in air — 

At different ages after gauging in hot or in cold 

water 

Different sized grains — 

Orij^al condition 

Thirty minutes after gauging 

Five aays after gauging 

Heated to redness five days after gauging. . 
Heated to redness and regauged nve days 

after gauging 

Gauged with different percentages of water 

Set in air or in water — 

Original condition 

After heating to 110° C 

Do 

After heating to redness 

Loose material — 

After exposure to air 

After heating to 110° C 

After heating to redness 

Different sized grains — 

Original condition 

After heating to redness 

From barrel 

Do 

Diagram of mean compressive strength 

Mortar, strength of, with reference to — 

Composition 

Consistency 

Treatment after setting 

Temperature acquired during setting 

Do!!!!!!!!!!!;;;!!;!;;!!!!;!!;!!!!;!!!!!;!!!!;!!!!!!!!!; 

Diagrams 

Mortar, weight (mean) of, with reference to — 

Composition 

Consistency 

Treatment after setting 

Briquets, tensile tests — 

Set in air 

Do 

Do 

84793—13 4 



1901 
1901 

1901 
1901 
1901 
1901 



1901 
1901 
1901 
1901 
1901 



1901 
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487 
487 

487 
487 
487 
488 



485 
485 
485 
483 
483 



486 



1901 


482 


1901 


483 


1901, 


483 


1901 


483 


1901 


483 


1901 


482 


1901 


478 


1901 


478 


1902 


511 


1901 


478 


1901 


477 


1901 


477 


1901 


477 


1901 


482 


1901 


482 


1901 


476 


1902 


511 


1898 


560 


1898 


557 


1898 


558 


1898 


558 


1899 


834 


1901 


493 


1907 


129 


1901 


494 


1898 


559 


1898 


559 


1898 


560 


1897 


393 


1899 


851 


1902 


511 
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Cements and mortars — Continued. 
Briquets, tensile tests — Continued. 

Set in air and water 

Do 

Do 

Do 

Transverse tests 

(See also Concretes, and Piers, Brick.) 
Chains, shackles, and swivels: 
Chains — 

Proof stresses — 

|-inch crane chains 

|-inch steel chains 

f-inch sling chains. 

1-inch hoisting chains 

Ordnance material 

Do 

Do 

Do 

Do 

Do 

Tensile tests — 
Steel- 
Bars for cable 

f Cables, United States Lighthouse Board, f-inch, 

}-inch, hand and electrically welded 

Studded and plain, United States Navy, li-inch. . 

Watertown Arsenal 

Wrought iron, for United States engineer officer, Wil- 
mington, Del 

Wrougnt iron 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Plain— 

f-inch to 1-inch 

f-inch to }-inch, hand and electrically welded. 

If-inch 

Studded— 

I to 2f inch 

1 to 2 inch 

Do 

If to 2f inch 

1 J to 2| inch 

li to 2^ inch 

li to 2} inch 

l| to 2f inch 

m to 2 inch 

Iff to 2^ inch 

2-inch , 

2f to 2f inch 

2i-inch 

Do 

Do 

Do , . 

2J-inch, electrically welded 

Specimens from fractured links 

Do 

(See also Cables, Chain.) 



Year. 



1888 


725 


1897 


399 


1899 


851 


1902 


511 


1903 


531 



1898 



Page. 



1912 


174 


1912 


174 


1895 


193 


1895 


191 


1893 


311 


1894 


261 


1895 


194 


1901 


378 


1905 


181 


1907 


90 



376 



1897 


291 


1886 


1748 


1910 


124 


1910 


124 


1901 


379, 380 


1886 


1751 


1888 


658 


1891 


722 


1893 


307, 309 


1894 


258 


1895 


192, 278 


1896 


232 


1897 


297 


1886 


1747 


1897 


291 


1897 


291 


1886 


1747 


1888 


658 


1889 


472 


1891 


720 


1891 


722 


1894 


255 


1892 


589 


1895 


187 


1890 


862 


1893 


305 


1883 


213 


1888 


659 


1893 


307 


1894 


257 


1895 


188 


1896 


231 


1893 


308' 


1892 


592 


1897 


297 
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Chains, shackles, and swivels — Continued. 
Shackles and swivels — 

Tensile tests 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Chain prover, description and operation of Vol. I . 

Chemical laboratory, bowrd ^or tests of metals Vol. I . 

Chromium in iron and steel analysis of Vol. I . 

Cobalt in — 

Alloys or copper, analysis to determine Vol. I . 

Iron and steel, analysis of. — Vol. I . 

Wrought iron, effect on propertiesof Vol. I. 

Coin, Honduras, alloy for Vol. I . 

Columns: 

Concrete and mortar — 
Compression testsr- 

Description of tests, heights 2 to 14 feet 

Alsen Portland cement, broken stone — 
Columns, plain — 
Hand mixed — 

1:3:6 concrete 

Tabulation 

Machine mixed — 

1:3:6 concrete 

1:4:8 concrete 

1:6:10 concrete 

1:6:12 concrete 

1:7:13 concrete 

Diagrams of compressive strength and 

resilience 

Tabulation ; 

Columns, reenforced with 4 twisted steel bars, 
machine mixed — 

1 .-^3: 6 concrete 

Tabulation 

Mean compression and moduli of elasticity 

Silica cement, quartz gravel, plain, built of cubes, 

1:2:3 concrete 

Description of tests, heights about 8 feet 

Alpha Portland cement — 
Columns, plain — 

1 : 2 mortar 

1:3 mortar 

1:4 mortar 

1:5 mortar 

Reenforced with 8 twisted steel bars — 

1:2 mortar 

1:3 mortar 

1:4 mortar 

1 : 6 mortar 

Reenforced with 13 twisted steel bars, 1:6 

mortar 

Vulcanite Portland cement, plain, 1:1 mortar 



Year. 


Page. 


1891 


722 


1892 


593 


1893 


307 


1894 


256 


1895 


187 


1897 


297 


1906 


148 


1906 


171 


1881 


20 


1881 


2 


1881 


253 


1881 


262 


1881 


251 


1881 


231 


1881 


552 



1897 



351 



1897 
1897 


357 
383 


1897 
1897 
1897 
1897 
1897 


365 
379 
378 
376 
377 


1897 
1897 


352, 366 
384 


1897 
1897 
1897 


381 
385 
353 


1897 
1905 


389 
296 


1906 
1905 
1906 
1905 


* 

298 
303 
308 
312 


1905 
1905 
1905 
1905 


316 
318 
322 
326 


1905 
1904 


329 
348 
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Coliuxms — Continued . 

Concrete and mortar — Continued. 
Compression tests — Continued. 

JDescription of tests, heights about 8 feet — Continued. 
Reenforced with — 

Angles, i 



Do 

Bars, Kahn type 

Do 

Collars 

Hennebique type of reenforcement. 



Page. 



Hoops 

Round 

Steel 

Truscon type. 

Twisted 

Wire — 

Cages 

Helix.... 



Without reenforcement. 



Do. 
Do. 



Diagrams of, plain and reenforced, of — 

Compression strength 

Moduli of elasticity 

Stress strain curves 

Alpha Portland cement — 
Plain— 

1:2:4 concrete Ttrap rock) , 

1:2:5 concrete (pebbles) 

Reenforced with ca^e of expanded metal and steel 
lathing (exterior sleeve of 1:2 mortar) — 



1:2:5 concrete (pebblesj . 

IK] 



1:3:6 concrete (trap rock) 

1:3:6 concrete (pebbles) 

Reenforced with cage of expanded metal and steel 
lathing with 4 longitudinal steel bars — 
1:2:5 concrete (pebbles) 



1:3:6 concrete (pebbles) 

Reenforced with cage of expanded metal, 1:2:5 

concrete (pebbles) 

Atlas Portland cement — 
Plain— 

1:1:2 concrete (trap rock^ 

1:3:6 concrete ^traprock) 

1:3:6 concrete (cinders) 

Reenforced with 4 twisted steel bars, 1:3:6 con- 
crete (cinders) 

Reenforced with 8 twisted, steel bars, 1:3:6 con- 
crete (cinders) 

Reenforced with 8 corrugated steel bars, 1:3:6 con- 
crete (trap rock) 

Concrete piles 



1906 

1907 
1906 
1908 
1907 
1907 

1906 

1908 
1907 
1906 
1907 

1906 
1907 
1908 
1906 



1907 
1908 

1906 
1906 
1906 



1905 
1905 



1905 
1905 
1905 



1905 
1905 
1905 

1905 
1904 
1905 

1905 

1905 

1904 
1907 



/476,484, 

1490, 513 

196, 215 

521 

256, 264 

223 

223 

r476,484, 

1490, 510 

238 

223 

533 

218 

457 

235 

254 

473, 483, 

489, 509, 

535 

145 

246,276 

542 

554 

550, 556 



334 
341 



351, 357 
363 
364 



365, 369 

375 

367, 371 

353 



331 
381 
343 

347 

349 

383 
268 
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Columns— Continued. 

Concrete and mortar — Continued. 
Compreeedon tests — Continued. 
Vulcanitd Portland oement — 
Plain- 
Ill: 2 concrete (pebbles) 

Do 

1:2:3 concrete fpebbles) 

1:2:4 concrete (pebbles) 

Do., 

1:2:4 concrete ^traprock) 

1:2:4 concrete (cinders) 

1:3:6 concrete (pebbles) 

Do 

Reen forced with 4 twisted steel bats — 

1:1:2 concrete (pebbles) 

1:2:3 concrete (p3bbles) 

1:2:4 concrete (pebbles) 

1:2:4 concrete (cinders) 

1:3:6 concrete (pebbles) 

Reenforced with 8 twisted steal bars — 

1:2:4 concrete (pebbles) 

1:2:4 concrete (cinders)..: 

Reenforced with 4 corrugated steel bars, 1: 2: 4 con- 

crat 3 (pebbles) 

Reenforced with 8 coirugated steel bars — 

1:2:4 concrete ^pebples^ 

1:3:6 concrete (trap rock) 

Reenforced with 4 Thacher steel bars, 1: 2: 4 oon- 

creta (pebbles) 

Reenforced with 8 Thacher steel bars, 1:2:4 con- 
crete (pebbles) 

Tabulation 
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Reenforcing bars. (See Steel, bars.) 
Concrete and mortar, plain and reenforced. 
Compressive and elastic properties — 

Plain, square columns, without reenforcement, 1:2:4 

mixture (gravel and rock) 

Round columns, reenforced with wire helix and 4 bars— 

1:3 mixture 



1904 


352 


1905 


337 


1904 


355 


1904 


358 


1905 


339 


1904 


372 


1904 


374 


1904 


377 


1905 


342 


1904 


353 


1904 


356 


1904 


359, 371 


1904 


375 


1904 


378 


1904 


365 


1905 


344 


1904 


361 


1904 


367 


1904 


379 


1904 


363 


1904 


369 


1904 


386 


1905 


377 


1906 


538 


1907 


241 


1908 


280 



1:3:3 mixture (trap rock) 



Round columns, reenforced with 4 corrugated bars and 
10 hoops, rock concrete 



Round columns, reenforced with 8 corrugated bars and 
10 hoops, rock concrete , 



Round columns, reenforced with 8 corrugated bars and 

24 hoops, rock concrete , 

Round columns, reenforced with 8 corrugated bars and 

19 hoops, rock concrete 

Round columns, reenforced with triangular mesh wire 
cage — 

l:2:3i (trap rock) 1 

l:2i:5 mixture (trap rock) 

1 : IJ :3 mixture (trap rock) 

Square columns, reenforced with wire helix and 4 lon- 
gitudinal spacing bars, 1:2:3 mixture (trap rock) 



1909 

1909 
1909 

1909 

1909 

1909 
1909 



1909 
1909 
1909 

1909 



1000-^ 

/983-985 
\989-990 
/980r982 
1986-988 

1006-« 
fl008-ll 
\ 1013-15 
I 1019 

1011-12 

1016-18 



1024-27 
1028-31 
1031-36 

991-994 
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Columns — Continued. 

Concrete and mortar, plain and reenforced — Continued. 
Compressive and elastic properties— Continued. 

Square columns, reenforced with 4 longitudinal bars with 
collars at intervals of 9 inches and end grilles, 1:2:4 

mixture (trap rock) 

Square columns, reenforced with triangular mesh wire 
cage — 

1 :2 :3J mixture ^trap rock^ 

1:2^:5 mixture (trap rock) 

Tabulation 

Iron, cast, hollow — 
Compression tests — 

Descriptive remarks 

Diameter, 2.93 inches; length, 9 feet 10.40 inches 

Diameter, 2.96 inches; length, 9 feet 10.75 inches 

Diameter, 2.97 inches; length, 9 feet 10.50 inches 

Diameter, 4.22 inches; length, 7 feet 0.62 inch 

Diameter, 4.74 inches; lei^h, 12 feet 7.50 inches 

Diameter, 4.84 inches; length, 11 feet 7.60 inches 

Diameter, 4.87 inches; length, 10 feet 9.25 inches 

Diameter, 5.09 inches; length, 12 feet 5.85 inches 

Diameter, 5.72 inches; length, 10 feet 7.60 inches 

Diameter, 5.90 inches; length, 12 feet 2.75 inches 

Diameter, 5.94 inches; length, 11 feet 10.55 inches 

Diameter, 5.57 inches; length, 13 feet 0.40 inch. ....... 

Diameter, 6.35 inches; length, 13 feet 0.90 inch 

Diameter, 7.17 inches; length, 13 feet 0.90 inch 

Diameter, 7.97 inches; length, 13 feet 0.90 inch 

Diameter, 8.73 inches; length, 13 feet 1 inch 

Diameter, 6.05 inches; length, 10 feet 0.05 inch 

Square, 6 inches; length, 10 feet 

Description of experiments on Vol. II.. 

Strength of, experimental researches on Vol.11. . 

Compression tests — 

Complete data of Kellogj? type Vol. II . . 

Complete data of Phoenix type, four segments. .Vol. II . . 

Methods used Vol. II . . 

Hollow, cylindrical 

Phoenix, 8-inch, 4 segments, flat ends — 

Length, 2 feet 5.94 inches Vol. III.. 

Length, 2 feet 6 inches Vol. Ill . . 

Length, 11 feet 10.63 inches Vol. Ill . . 

Length, 31 feet Vol. Ill . . 

Length, 31 feet Vol. III. . 

Length, 31 feet 6 inches Vol. Ill . . 

Length, 31 feet 6 inches Vol. III.. 

Tabulation Vol. Ill . . 

Iron, wrought, built-up — 
Compression tests — 

Descriptive remarks Vol. Ill, . 

Do 

Do 

Angles and continuous plates — 
6-inch box, pin ends — 

Length, 9 feet 11 .90 inches . .• 

Length, 1 feet 

Length, 15 feet 

Length, 20 feet ! 

Do 



1909 



Page. 



995-1000 



1909 


1020,21 


1909 


1022, 23 


1909 


1037, 38 


1887 




958 


1887 


968 


1887 


967 


1887 


966 


1887 


969 


1887 


962 


1887 


963 


1887 


964 


1887 


961 


1887 


965 


1887 


960 


1887 


959 


1888 


734 


1888 


733 


1888 


732 


1888 


731 


1888 


730 


1893 


315 


1893 


316 


1881 


217 


1881 


215, 261 


1881 


263 


1881 


269 


1881 


262 


1888 


729 


1881 


162 


1881 


161 


1881 


161 


1881 


163 


1881 


164 


1881 


164 


1881 


165 


1881 


97 


1881 


146 


1883 


119 


1884 


9 


1884 


19 


1884 


20 


1884 


23 


1884 


21 


1884 


24 


1884 


25 
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Colu nme — Continued. 

Iron, wrought, built-up — Continued. 
Compression tests— -Continued. 

Angles and continuous plates — Continued. 
8-inch box, flat ends — 

Length, 13 feet 11.90 inches 

Length, 13 feet 11.65 inches 

Length, 20 feet 7.63 inches 

Length, 20 feet 7.80 inches 

Length, 13 feet 11.75 inches 

Do 

Length, 20 feet 7.60 inches 

Length, 20 feet 7.63 inches 

8-inch box, pin ends — 

Length, 26 feet 7.95 inches 

Length, 26 feet 8 inches 

Do 

Length, 26 feet 8.10 inches. * , 

Tabulation 

Do 

Angles, channels, and continuous plates, 6-inch solid 
web—- 
One flat end and one pin end^ pins through ^ebs 

of channels, length, 2 feet 1 inch 

Pin through webs of channels — 

Length, 10 feet 0.20 inch 

Length, 10 feet 0.07 inch 

Length, 15 feet 

Do 

Length, 20 feet 

Length, 20 feet 0.10 inch 

8-inch solid web, pin ends, pins through webs of 
channels — 

Length, 13 feet 4.13 inches 

Length, 13 feet 4 inches 

Length, 20 feet 

Length, 26 feet 8 inches 

Length, 26 feet 8.10 inches 

Tabulation 

Do 

Channels and continuous plates, 6-inch box — 
Flat ends— 

Lengdi, 10 feet 7.90 inches 

Pin ends, pins through webs of channels — 

Lengtn, 15 feet 

Length, 15 feet 0.10 inch 

Length, 20 feet 

8- inch box — 
Flat ends — 

Length, 13 feet 11.80 inches 

Pin ends, pins through webs of channels — 

LengUi, 20 feet 

Length, 26 feet 8 inches 

Do 

Tabulation 

Do 
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1884 


37 


1884 


38 


1884 


40 


1884 


42 


1884 


45 


1884 


46 


1884 


48 


1884 


49 


1883 


134 


1883 


135 


1883 


136 


1883 


138 


1883 


169 


1884 


65 



1882 



231 



1883 


121 


1883 


122 


1883 


123 


1883 


124 


1883 


125 


1883 


126 


1884 


27 


1884 


28 


1883 


127 


1883 


129 


1883 


130 


1883 


131 


1883 


169 


1884 


65 


1884 


11 


1884 


12 


1884 


13 


1884 


14 


1884 


16 


1884 


17 


1884 


31 


1884 


32 


1884 


33 


1884 


35 


1883 


132 


1883 


133 


1883 


169 


1884 


65 
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Columns — Continued. 

Iron, wrought, built-up — Continued. 
Compreesion tests— Continued. 

Channels and continuous plates, latticed — 
8-inch channels, 8 incnes apart — 
Flat ends — 

Length, 20 feet 7.94 inches 

Pin ends; pins through webs and center of 
gravity of channels- 
Length, 20 feet 0.25 inch 

Length, 20 feet 

Fin ends; pins through webs of channels and 
center of gravity of channels and plate — 
Length, 20 feet 0.25 inch 

10-inch channels, 8 inches apart — 
Flat ends — 

Length, 25 feet 7.75 inches 

Length, 25 feet 7.88 inches 

Fin ends; pins through webs and center of 
gravity of channelfr— 
Length, 25 feet 

* Fin ends; pins through webs of channels 

and center of gravity of channels and 
plates — 
Length, 25 feet 

Tabulations 

Do 

Channels, latticed — 

6-incn channels, 6 inches apart; pin ends; pins 
through webs of channels — 

Length, 20 feet VoL III.. 

Length, 25 feet Vol. III. . 

6-inch channels, 8 inches apart; flat ends — 

Length, 10 feet Vol. III. . 

Do Vol. III.. 

One flat end and one pin end; pins through 
webs of cliannels — 

Length, 10 feet Vol. III. . 

Do Vol. III.. 

Fin ends; pins through webs of channels — 

Length, 12 feet Vol. III. . 

Do .Vol. III. . 

Length, 12 feet 6 inches Vol. III.. 

Do .VoL III.. 

Length, 15 feet Vol. III. . 

Do Vol. III.. 

Length, 17 feet 6 inches Vol. III. . 

Do : Vol. III. . 

Length, 20 feet Vol. III. . 

Do ....Vol. III.. 

Length, 22 feet 6 inches Vol. Ill . . 

1)0 Vol. III.. 

Length, 25 feet. Vol. III. . 

Do Vol. III.. 

Length, 27 feet 6 inches Vol. III. . 

Do :..Vol. III.. 

Length, 30 feet Vol. III. . 

Do Vol. III.. 




Fage. 



1884 


51 


1884 


53 


1884 


54 


1884 


55 

• 


1884 


57 


1884 


58 


1884 


61 


1884 


63 


1883 


167 


1883 


168 


1883 


164 


1883 


165 


1883 


171 


1884 


66,68 


1881 


153 


1881 


154 


1881 


99 


1881 


100 


1881 


101 


1881 


102 


1881 


102 


1881 


103 


1881 


122. 


1881 


123 


1881 


120 


1881 


121 


1881 


118 


1881 


119 


1881 


110 


1881 


112 


1881 


112 


1881 


113 


1881 


114 


1881 


115 


1881 


137 


1881 


138 


1881 


136 


1881 


137 
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Oolumns— Continued . 

Iron, wrought, built-up — Continued. 
Compression tests — Continued. 
Channels, latticed — Continued. 

6-inch channels; one flat end and one pin end; pins 
through webs of channels; length, 1 loot 11.63 

inches 

8-inch channels, 6 inches apart; pin ends; pins 
through webs of channels — 

Length, 20 feet Vol. III. . 

Length, 25 feet Vol. Ill . . 

8-inch channels, 8 inches apart — 

Pin ends; pins through webs of channels — 

Length, 13 feet 4 inches Vol. Ill . . 

Do Vol. III.. 

Length, 16 feet 8 inches ..Vol. III.. 

1)0 Vol. III.. 

Length, 20 feet Vol. III. . 

Length, 23 feet 4 inches Vol. Ill . . 

Do VoLIII.. 

Length, 26 feet 7.80 inches 

Length, 26 feet 8 inches Vol. Ill . . 

Do VoLIII.. 

Length, 30 feet Vol. III. . 

Do VoLIII.. 

Pin ends; pins between channels — 

Length, 13 feet 3.20 inches 

Length, 13 feet 3.27 inches 

Length, 19 feet 11.60 inches 

Length, 26 feet 7.90 inches 

Length, 26 feet 7.85 inches 

8-inch channels, 8 inches apart at ends (swelled 
sides), pin ends; pins between channels- 
Length, 13 feet 3.90 inches 

Do 

Length, 19 feet 11.70 inches 

Do 

Length, 26 feet 7.80 inches 

Length, 26 feet 7.92 inches 

10-inch channels, 6 inches apart, pin ends; pins 
through webs of channels — 

Length, 20 feet Vol. III. . 

Length, 25 feet Vol. III. . 

10-inch channels, 8 inches apart — 

Pin ends; pins through webs of channels — 

Length, 12 feet 6 inches Vol. Ill . . 

Do Vol.111.. 

Length, 16 feet 8 inches Vol. III. . 

Do Vol. III.. 

Length, 20 feet 10 inches Vol. Ill . . 

Do VoLIII.. 

Length, 25 feet Vol. III. . 

Length, 29 feet 2 inches Vol. Ill . . 

Length, 16 feet 7.84 inches 

Length, 16 feet 8 Inches 

Length, 25 feet 

Pin ends; pins between channels — 

Length, 16 feet 7.84 inches 

Length, 16 feet 8 inches 

Length, 25 feet 

Dp 
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1882 



1881 
1881 



1881 
1881 
1881 
1881 
1881 
1881 
1881 
1883 
1881 
1881 
1881 
1881 

1883 
1883 
1883 
1883 
1883 
1883 



1883 
1883 
1883 
1883 
1883 
1883 



1881 
1881 



232 



155 
156 



105 
106 
107 
108 
109 
116 
117 
149 
141 
142 
139 
140 

139 
140 
141 
142 
143 
144 



145 
146 
147 
148 
149 
150 



157 
158 



1881 


132 


1881 


133 


1881 


131 


1881 


132 


1881 


124 


1881 


125 


1881 


126 


1881 


143 


1883 


152 


1883 


154 


1883 


157 


1883 


151 


1883 


153 


1883 


154 


1883 


156 
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Columns — Continued . 

Iron, wrought, built-up — Continued. 
Compression tests—Continued. 
Channels, latticed — Continued. 

10-inch channels, 8 inches apart at ends (swelled 
sides) — 
Pin ends; pins between channels — 

Length, 16 feet 7.25 inches 

Length, 16 feet 7.50 inches 

Length, 25 feet 0.20 inch 

Length, 25 feet 0.15 inch 

Pin ends; pins through webs of channels — 

Length, 16 feet 7.25 inches 

Length, 16 feet 7.50 inches 

Length, 25 feet 0.20 inch 

Length, 25 feet 0.15 inch 

10-inch channels, pin ends; pins through webs of 
channels- 
Length, 24 feet 

Length, 25 feet 6 inches 

Length, 26 feet 

Length, 27 feet ., 

10-inch channels (Kellogg column), one flat end 
and one pin end ; pins tnrough webs of channels, 

length, 21 feet 8 inches Vol. III.. 

12-inch channels, 6 inches apart, pin ends; pins 
through webs of channels — 

Length, 20 feet Vol. III. . 

Length, 25 feet Vol. III. . 

12-inch channels, 8 inches apart, pin ends; pins 
through webs of channels — 

Length, 10 feet Vol. III. . 

Do : Vol. III.. 

Length, 15 feet Vol. III. . 

Length, 20 feet Vol. III. . 

Do VoLIII.. 

Length, 25 feet Vol. III. . 

.Do. Vol. III.. 

Length, 30 feet Vol. III. . 

Do Vol. III.. 

Tabulations Vol. III.. 

Do 

Bars, 3 by 3 inch — 

Anal>[sis, chemical 

Descriptive remarks 

Flat ends — 

Length, 89.50 inches 

Length, 89.56 inches 

Length, 119.38 inches 

Do 

Tabulation 

One IJ-inch pin end and one flat end — 

Length, 89.70 inches 

Length, 89.68 inches 

Length, 119.48 inches 

Length, 119.46 inches 

Tabulation 

Pin ends — 

IJ-inch pins — 

Length, 30 inches 

Do..... 

Length, 42 inches 

Do 
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1883 


157 


1883 


159 


1883 


160 


1883 


163 


1883 


158 


1883 


160 


1883 


162 


1883 


164 


1885 


1137 


1885 


1135 


1885 


1133 


1885 


1131 



1881 



168 



1881 


159 


1881 


160 


1881 


104 


1881 


135 


1881 


134 


1881 


129 


1881 


130 


1881 


127 


1881 


128 


1881 


- 144 


1881 


145 


1881 


94, 96, 97 


1883 


170 


1883 


55 


1883 


54 


1883 


102 


1883 


103 


1883 


104 


1883 


105 


1883 


118 


1883 


106 


1883 


107 


1883 


108 


1883 


109 


1883 


118 


1883 


55 


1883 


56 


1883 


57 


1883 


58 
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Golumna — Continued. 

Iron, wrought, built-up — Continued. 
Compression test8--Continued. 
Bars, 3 by 3 inch — Continued. 
Pin ends^Continued. 

l^inch pins — Continued. 
Length, 53.99 inches. 

Length, 54 inches 

Length, 59.98 inches. 

Length, 66 inches 

Do 

Length, 71.98 inches. 

Length, 78.03 inches. 
Length, 84 inches — 

Length, 90 inches 

Length, 95.54 inches. 

Do 

Length, 101.69 inches 
Length, 101.67 inches 
Length, 107.57 inches 
Length,' 107.56 inches 
Length, 113.63 inches 

Do 

Length, 119.60 inches 

Do 

Length, 125.63 inches 
Length, 125.64 inches 
Length, 131.70 inches 

Length, 137.65 inches 
Length, 137.66 inches 
Length, 143.82 inches 

Do 

Length, 149.79 inches 
Length, 149.77 inches 
Length, 155.76 inches 
Length, 155.74 inches 
Length, 161.81 inches 

Do 

Length, 167.76 inches 
Length, 167.75 inches 
Length, 173.60 inches 
Length, 173.62 inches 
Length, 179.50 inches 
Length, 179.46 inches 

Tabulation 

J-inch pins — 

Length, 119.68 inches 
Length, 119.71 inches 

IJ-inch pins — 

Length, 119.58 inches 
Do 

IJ-inch pins — 

Length, 119.60 inches 
Do 

l}-inch pins — 

length, 119.55 inches 
Length, 119.56 inches 
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1883 


59 


1883 


60 


1883 


61 


1883 


62 


1883 


63 


1883 


64 


1883 


65 


1883 


66 


1883 


67 


1883 


68 


1883 


69 


1883 


70 


1883 


71 


1883 


72 


1883 


73 


1883 


74 


1883 


75 


1883 


76 


1883 


77 


1883 


78 


1883 


79 


1883 


80 


1883 


81 


1883 


82 


1883 


83 


1883 


84 


1883 


85 


1883 


86 


1883 


87 


1883 


88 


1883 


89 


1883 


90 


1883 


91 


1883 


92 


1883 


93 


1883 


94 


1883 


95 


1883 


96 


1883 


97 


1883 


98 


1883 


99 


1883 


100 


1883 


101 


1883 


118 


•1883 


110 


1883 


111 


1883 


112 


1883 


113 


1883 


80 


1883 


81 


1883 


114 


1883 


115 
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III. 
III. 
III. 
III. 

III. 
III. 
III. 



Ck>l umns — Continued . 

Iron, wrought, built-up — Continued. 
Compression tests — Continued. 

BoTBj 3 by 3 inches — Continued. 
Pin ends — Continued. 
2i-inch pins — 

Length, 119.75 inches 

Tabulation 

Channels tested as columns, with flat ends — 
6-inch channel — 

Length, 6 inches Vol. 

Length, 17.50 inches Vol. 

Length, 23.83 inches Vol. 

Length, 48 inches Vol. 

8-inch channel — 

Length, 8 inches Vol. 

Length, 17.98 inches Vol. 

Length, 23.85 inches Vol. 

Length, 29.90 inches Vol. III.. 

Length, 48 inches Vol. III.. 

10-inch channel — 

Length, 10 inches Vol. Ill . . 

Do Vol. III.. 

Length, 17.85 inches Vol. III.. 

Length, 23.90 inches Vol. III.. 

Length, 29.90 inches Vol. III. . 

Length, 48 inches Vol. Ill . . 

12-inch channel — 

Length, 12 inches Vol. III. . 

Length, 17.84 inches Vol. III.. 

Length, 23.87 inches Vol. III.. 

Length, 29.90 inches Vol. III.. 

Length, 48 inches Vol. Ill . . 

Descriptive remarks '. 

I beams (tested as columns) — 

6-inch, length, 119.85 inches 

7-inch, length, 180.33 inches 

8-inch — 

Length, 192.04 inches 

Length, 192.90 inches 

9-inch — 

Length, 57.06 inches 

Length, 191.90 inches 

Do 

10-inch— 

Length, 155.45 inches 

Length, 215.88 inches 

Length, 264.08 inches 

15-inch — 

Length, 264 inches 

Length, 263.95 inches 

Deflections — 

Method of computing for transverse tests. . .Vol. II . . 
Method of determining for transverse tests. Vol. II. . 
Hollow cylindrical, diameter 5 inches, length 14 feet 

0.55 inch 

Steel- 
Built-up — 

Compression tests, plate and angles, solid web — 

Flat ends, length, 3 feet 7.10 inches Vol. Ill . . 

Pin ends, length, 30 feet 0.44 inch.., Vol. III.. 

Tabulation Vol. III.. 
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1883 
1883 
1883 



1888 



1881 
1881 
1881 



116 
117 
119 



1881 


147 


1881 


150 


1881 


149 


1881 


149 


1881 


147 


1881 


149 


1881 


149 


1881 


149 


1881 


148 


1881 


147 


1881 


148 


1881 


150 


1881 


150 


1881 


150 


1881 


148 


1881 


148 


1881 


151 


1881 


151 


1881 


151 


1881 


148 


1883 


54 


1882 


224 


1882 


225 


1882 


226 


1882 


226 


1882 


221 


1882 


223 


1882 


224 


1882 


222 


1882 


227 


1882 


228 


1882 


229 


1882 


230 


1881 


219 


1881 


217 



729 



166 

167 

98 
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Columns — Continued. 
Steel — Continued. 

Built I, angles 4 by 3 by f inches, web plate 10 by | inches— 
Compression tests — 

Carbon steel, 55,000 to 65,000 pounds ultimate ten- 
sile strength — 
Flat ends- 
Length, 1 foot 8.65 inches 

Length, 3 feet 5i inches 

Length, 6 feet lOi inches 

Length, 8 feet 10.43 inches 

Length, 10 feet 3} inches 

Length, 13 feet 8} inches 

Length, 17 feet 2 inches 

Length, 20 feet 7i inches 

Length, 20 feet TJ inches 

Length, 24 feet i inch 

Pin ends — 

Length, 2 feet 8J inches 

Length, 6 feet li inches 

Length, 9 feet 6} inches 

Length, 12 feet 11} inches 

Length, 13 feet 

Length, 16 feet 5 inches 

Length, 19 feet lOJ inches 

Length, 23 feet 3i inches 

Carbon steel, 65,000 to 75,000 pounds ultimate ten- 
sile strength — 
Flat ends- 
Length, 3 feet 5 inches. 

Length, 3 feet 5.05 inches 

Length, 13 feet 8.75 inches 

Length, 13 feet 8.89 inches 

Nickel steel, 90,000 pounds ultimate tensile 
strength — 
Flat ends- 
Length, 3 feet 5.05 inches 

Length, 3 feet 5.10 inches 

Length, 13 feet 8.72 inches 

Length, 13 feet 8.73 inches 

Built I, angles 21 by 2 by | inches, web plate 6 by | inches- 
Compression tests — 

Carbon steel, 55,000 to 65,000 pounds ultimate ten- 
sile strength — 
Pin ends — 

Length, 11.40 inches 

Length, 11.42 inches 

Length, 2 feet 7.91 inches 

Length, 2 feet 7.92 inches 

Length, 2 feet 7.94 inches 

Length, 6 feet 0.93 inch 

Length, 6 feet 0.96 inch 

Length,. 12 feet 10.80 inches 

Length, 15 feet 7.60 inches 
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1909 


828 


1909 


778-780 


1909 


781-783 


1909 


827 


1909 


784-786 


1909 


787-789 


1909 


790-792 


1909 


793 


1909 


794-795 


1909 


796-798 


1909 


802-«04 


1909 


805-807 


1909 


808-810 


1909 


812-«13 


1909 


811 


1909 


814-816 


1909 


817-819 


1909 


820-822 


1910 


154,156 


1910 


155 


1910 


172, 178 


1910 


174 


1910 


146 


1910 


145, 147 


1910 


176 


1910 


180-182 



1910 


152 


1910 


152 


1910 


157 


1910 


159 


1910 


158 


1910 


168 


1910 


166-167 


1912 


87 


1912 


92, 




97,102 
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Subject. 




Columns — Continued . 
Steel — Continued . 

Built I, angles 2i by 2 by } inches, web plate 6 by } inches — 
Continued. 
Compression tests — 

Carbon steel, 65,000 to 75,000 pounds ultimate ten- 
sile strength — 
Pin ends — 

Length, 11.40 inches 

Length, 11.42 inches 

Length, 2 feet 7.90 inches 

Length, 2 feet 7.91 inches , 

Length, 6 feet 0.90 inch , 

Length, 6 feet 0.91 inch 

Nickel steel, 90,000 pounds ultimate tensile 
strength — 
> Pin ends — 

Length, 11.40 inches 

Length, 11.48 inches 

Length, 2 feet 7.92 inches 

Length, 2 feet 7.95 inches 

Length, 2 feet 7.97 inches 

Length, 6 feet 0.90 inch 

Length, 6 feet 0.98 inch 

Length, 9 feet 5.85 inches 

Length, 9 feet 5.88 inches 

Length, 9 feet 5.89 inches 

Length, 15 feet 7.60 inches 

Length, 15 feet 7.62 inches 

Length, 15 feet 7.64 inches 

Length, 18 feet 0.35 inch 

Length, 18 feet 0.39 inch 

Channels, latticed — 8-inch channels, 5^ inches back to back — 
Compression tests — 

Carbon steel, 55,000 to 65,000 pounds ultimate 
tensile strength — 
Flat ends — 

Length, 17 feet lOi inches 

Length, 18 feet 7.22 inches 

Length, 18 feet 7.25 inches 

Lap- welded tubing, 5 inches in diameter — 

Analysis, chemical 

Compression tests — 
Fixed ends — 

Length, 5 feet lOJ inches 

Length, 5 feet 10^ inches 

Length, 8 feet 3J inches 

Length, 8 feet 3{i inches 

Length, 11 feet 8} inches 

Length, 11 feet 9 inches 

Length, 15 feet If inches 

Length, 18 feet 6J inches 

Length, 18 feet 7 inches 

Length, 19 feet 6J inches 

Length, 19 feet 7 inches 

Length, 19 feet llf inches 

Length, 21 feet llj inches 

Length, 22 feet 

Length, 22 feet J inch 

Length, 23 feet | inch .*.... 

Length, 23 feet | inch 

Length, 23 feet 5A inches 
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1910 
1910 
1910 
1910 
1910 
1910 



153 

153 
160-161 

162 
163-164 

165 



1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 



151 
151 
150 
148 
149 
169 
170-171 
186 
188 
184 
192 
194 
190 
196 
198 



1909 
1909 
1909 

1908 



1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 

1909 

1909 
1909 
1909 
1909 



{ 



849,853 
837 
845 

176 



725 

725, 726 

726, 728 

727 

729, 731 

730 

73^734 

736, 737 

735 

740 

739 

738 

741, 744 

742, 

743, 746 

745 

749 

747 

748 
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Subject. 




Golumns — Continued. 
(Steel — Continued. 

Lap-welded tubing, 5 inches in diameter — Continued. 
Compression tests — Continued. 
Flat ends — 



Length 
Length 
Length 
Length 
Length 
Length 
Length 
Length 
Length 
Length 
Length 
Length 
Pin ends — 
Length 
Length 
Length 
Length 
Length 
I^ength 
Length 
Length 
Leneth 



Spherical ends- 



Length 
Length 
Length 
Length 
Length 
Length 
Length 
length 
Length 
Length 
length 



1 foot 8^ inches. 
3 feet 5 inches. . . 
3 feet 5^ inches. . 

5 feet Ifi inches. 

6 feet lOi inches. 
8 feet 6K inches. 

10 feet ^ inch 

10 feet §4 inches. 
13 feet 8| inches. 
17 feet IJ inches. 
20 feet 6} inches. 
24 feet 



2 feet 5i inches. . . 
5 feet lOJ inches. , 
9 feet 3} inches. . . 
12 feet 9 inches... 
16 feet 6} inches. . 

19 feet 11 J inches. 

20 feet T^ inch.... 

20 feet finch 

23 feet 5 inches... 



2 feet 5i inches. . . 
5 feet lOi inches. . 
9 feet 3} inches. . . 
12 feet 8 J inches. . 
12 feet 9 inches... 
16 feet 6^ inches. . 
16 feet 6fi inches. 
16 feet 6f inches.. 

19 feet 11 f inches. 

20 feet J inch 

23 feet 5J inches. . 
23 feet 5} inches. . 



Length, 
Special — 

Flat ends with transverse load at middle — 

Length, 18 feet 7 inches 

Pin ends, pins horizontal, transverse load 
middle — 

Length, 18 feet 7 inches 

Rolled H section, 6 by 6 inches — 
Compression tests — 
Flat ends- 
Length, 3 feet 2J inches 

Length, 6 feet 5 inches 

Length, 9 feet 7 J inches 

Length, 12 feet 10 inches 

Length, 16 feet i inch 

Length, 19 feet 3 inches 

Pin ends — 

Length, 2 feet 5i inches 

Length, 5 feet 8 inches 

Length, 8 feet lOJ inches 

Length, 12 feet 1 inch 

Length, 15 feet 3J inches 

Length, 18 feet 6 inches 



at 



Page. 



1908 
1908 
1908 
1908 
1908 
1908 
1908 
1908 
1908 
1908 
1908 
1908 

1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 

1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 
1900 
1909 
1909 
1909 



1909 



1909 



1908 
1908 
1908 
1908 
1908 
1908 

1909 
1909 
1909 
1909 
1909 
1909 



17^180 
181-183 
184-186 
187-189 
190-195 
196-198 
199 
200-202 
203-205 
206-208 
209-211 
21^214 

707-708 

708-710 

711-713 

714-716 

717-719 

722 

721 

720 

723,724 

688-689 

689-691 

692-694 

695 

696-697 

700 

699 

698 

702 

701, 703 

705-706 

704 



864 



865 



220-221 
221-222 
22^-225 
226-228 
229-231 
232-234 

755-757 
758-760 
761-763 
764-766 
767-769 
770-771 
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Subject. 




Columns — Continued . 
Steel — Continued. 

Rolled H section, 12 by 12 inches— 
Compression tests — 
Plat ends- 
Length, 18 feet 10 inches 

Concretes: 

Compressive elastic properties — 
Set in air — 

Natural cement, Norton, 1:2:4 mixture, 2i-inch trap 

Do 

Portland cements — 
Alpha — 

1:1:3 mixture, cinders 

1:2:2 mixture — 

i-inch trap 

li-inch trap 

2i and f inch trap 

1:2:3 mixture — 

f-inch trap 

1 J-inch trap 

2i and f inch trap 

1:2:4 mixture — 

f-inch trap 

Do 

li-inch trap 

li and 2i inch trap 

Do 

2i-inch trap 

Do 

Do 

Do 

2i and J inch trap 

li to 3 inch pebbles 

Do 

1 J to 2J inch broken brick 

Do 

Granite dust, 2i-inch trap 

1:2:5 mixture — 

f-ineh trap 

1 J-inch trap 

2| and f inch trap 

Cmders 

1:2:6 mixture — 

f-inch trap .' 

1 J-inch trap 

2i and f inch trap 

1:2:7 mxture — 

f-inch trap 

li-inch trap 

2i-inch trap 

1:2:8 mixture — 

f-inch trap 

l^-inch trap 

1:2:9 mixture, f-inch trap 

1:3:6 mixture — 

1-inch stone 

f-inch trap 

Do 

2i-inch trap 

IJ to 2i inch broken brick 

Do 
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1909 



1899 
1901 



1898 

1899 
1899 
1899 

1899 
1899 
1899 

1899 
1901 
1899 
1904 
1904 
1899 
1904 
1899 
1904 
1899 
1899 
1901 
1899 
1901 
1899 

1899 
1899 
1899 
1898 

1899 
1899 
1899 

1899 
1899 
1901 

1899 
1899 
1899 

1898 
1899 
1901 
1899 
1899 
1901 



859 



827 
607 



563 

819 
822 
811 

819 
823 

812 

816 
603 
823 
335 
339 
814 
337 
826 
339 
812 
828 
608 
828 
608 
832 

820 
824 
813 
563 

820 
824 
813 

821 
825 
605 

821 
825 
822 

622 
817 
604 
814 
829 
607 
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Subject. 




Ck)ncretes— Gontinued . 

GompreBBive elastic properties — Continued. 
Set in air— Continued. 

PorUand cements-— Continued. 
Alpha— Continued . 
1:4:8 mixture — 

f-inch trap 

Do 

2jUinch trap. , 

1:5:10 mixture— 

I -inch trap 

2i-inch trap 

1:6:12 mixture — 

f-inch trap 

Do 

2i-inch trap 

Tabulation 

Do 

Alsen — 

1:1:3 mixture, f-inch trap 

1:2:4 mixture, i to ^ inch broken stone 

. Tabulation 

Atlas— 

1:1:3 mixture, cinders 

1:2:5 mixture, cinders 

Tabulation •. 

Knickerbocker — 

1:1:3 mixture, cinders 

1:2:5 mixture, cinders 

Tabulation 

Lehigh — 



1:2:4 mixture, cinders 

1 :2i:5 mixture, cinders 

1:3:6 mixture — 

Cinders 

Tabulation 

Victor — 

1:1:3 mixtiure, cinders 

lobulation 

Slag cement, steel, 1:2:4 mixture, 2i-inch trap 

Do 

Tabulation 

Set in air and sand — 
Natural cements — 

Newark, 1:3:6 mixture, broken stone and gravel. 

Tabulation 

Norton — 

1:1J:6 mixture broken stone 

1:3:6 mixture, broken stone 

Tabulation 

Portland cements, broken stone — 
Alpha — 

1:0:2 mixture 

Do 

1:2:4 mixture 

1:3:6 mixture 

1 : 6 : 12 mixture 

Tabulation 

Alsen — 

1:0:2 mixture 

1:2:4 mixture 

1:3:6 mixture 

1 : 6 : 12 mixture 

Tabulation 
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1899 
1901 
1899 


817 
604 
815 


1899 
1899 


818 
815 


1899 
1901 
1899 
1898 
1899 


818 
605 
816 
573 
801 


1899 
1899 
1899 


811 

842 

801,841 


1898 
1898 
1898 


564 
565 
573 


1898 
1898 
1898 


566 
567 
573 


1903 
1903 


537 
541 


1903 
1903 


544 
547 


1898 
1898 
1899 
1901 
1899 


568 
573 
826 
606 
802 


1884 
1884 


192 
190 


1884 
1884 
1884 


177 
183 
167 


1899 
1899 
1899 
1899 
1899 
1899 


757 
781 
759 
761 
763 
741 


1899 
1899 
1899 
1899 
1899 


772 
774 
776 
778 
742 



84793—13 5 
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Concretes — Continued. 

Compressive elastic properties^Continued. 
Set in air and sand — Continued. 

Portland cements, broken stone — Continued. 
Atlas— 

1:2:4 mixture 

1:3:6 mixture 

1 : 6: 12 mixture 

Tabulation 

Germania — 

1:0:2 mixture 

1:2:4 mixture 

1:3:6 mixture 

1:6:12 mixture 

Tabulation 

National — 

1:3:6 mixture : 

Tabulation 

Saylor's— 

1:2:4 mixture 

1:3:6 mixture 

1:6:12 mixture 

Tabulation 

Set in air and in water — 
Pordand cements — 
Alpha— 

1 :0: IJ mixture, }-inch trap 

1:1:3 mixture, i-inch trap 

}-inch trap i 

l-inch trap 

l^-incb trap 

2i-inch trap 

li-inch pebbles, f-inch pebbles, and J-inch 

gjavef 

2i inch and i inch trap 

2i inch, 1 inch, and i inch trap 

2i-inch trap and J-inch gravel 

2i-inch trap, |-inch peobles, and J-inch 

gravel - 

J-inch pebbles 

li-inch pebbles 

|-inch and IJ-inch pebbles 

3-inch pebbles 

Tabulation 

Alsen — 

1:1:3 mixture, }-inch trap, old cement 

Egypt^ 

1:1:3 mixture, 1-inch trap 

Tabulation 

Standard — 

1:1:3 mixture, f-inch trap 

Tabulation 

Stai^ 

1:1:3 mixture, }-inch trap 

Tabulation 

Vulcanite — 

1:0:1 mixture — 

Cinders 

Coarse gravel 

Fine gravel 

^inch trap 

2^inch trap - 
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1899 


760 


1899 


753 


1899 


755 


1899 


741 


1899 


764 


1899 


766 


1899 


768 


1899 


770 


1899 


742 


1884 


205 


1884 


198 


1899 


744 


1899 


746 


1899 


748 


1899 


741 


1898 


636 


1898 


577 


1898 


580 


1898 


582 


1898 


632 


1898 


617 


1898 


613 


1898 


586 


1898 


590 


1898 


604 


1898 


621 


1898 


601 


1898 


608 


1898 


611 


1898 


628 


1898 


651,652 


1899 


832 


1898 


626 


1898 


653 


1898 


596 


1898 


651 


1898 


598 


1898 


652 


1904 


318 


1904 


315 


1904 


314 


1904 


316 


1904 


317 
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Concretes — Continued. 

Compreflsive elastic properties — ^Continued. 
Set in air and in water — Continued. 
Portland cements — Continu^. 
Vulcanite — Continued . 
1:1:2 mixture — 

Cinders 

Coarse gravel 

^inch trap 

2i-inch trap 

1:2:3 mixture — 

Cinders 

Coarse gravel 

^inch trap 

2^inch trap 

1:2:4 mixture — 

Cinders .• 

Coarse gravel 

J-inch trap 

2^inch trap 

Lmiestone 

Slag 

1:3:6 mixture — 

Cinders 

Coarse gravel 

i-inch trap 

2^inch trap 

Tabulation 

"Steel"— 

1:1:3 mixture, }-inch trap 

Tabulation 

Concentrated loads applied on 8 by 8.25 inch plate, Portland 
cements, broken stone — 
Alpha — 

1:0:2 mixture 

1:2:4 mixture 

Alsen — 

1:0:2 mixture 

1:2:4 mixture 

Germania — 

1:0:2 mixture 

1:2:4 mixture 

Mean compressive strength 

Concentrated loads applied on 10 by 10 inch plate, Portland 
cements, broken stone — 
Alpha — 

1:0:2 mixture 

1:2:4 mixture 

Alsen — 

1:0:2 mixture 

1:2:4 mixture 

Germaniar— 

1:0:2 mixture 

1:2:4 mixture 

Mean compressive strength 

Cubes, miscellaneous Vol. Ill . . 

Do 

Flintolithic stone (Portland cement, crushed granite, and a 
solution) 



1883 



Page. 



1904 
1904 
1904 
1904 


327 
329 
321 
325 


1904 
1904 
1904 
1904 


328 
330 
323 
325 


1904 
1904 
1904 
1904 
1900 
1900 


328 
331 
324 
326 
1102 
1101 


1904 
1904 
1904 
1904 
1904 


329 
331 
324 
326 
332 


1898 
1898 


594 
651 


1899 
1899 


737 
737 


1899 
1899 


739 
739 


1899 
1899 
1899 


738 
738 
740 


1899 
1899 


734 
735 


1899 
1899 


736 
736 


1899 
1899 
1899 
1881 
1906 


735 
735 
740 
254 
621, 622 



221 
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Subject. 




Concretes — Ck>iitijiued. 

CJompreesive elastic properties — Continued. 
Set in air — 

Natural cements — 
Akron star — , 

1:1^:4 mixture, stone 

1:2:7 mixture — 

Gravel 

Stone and gravel 

1 :2J:8 mixture, gravel 

1:3:7J mixture, stone 

Norton — 

1:2:4 mixture, 2f-inch trap 

Do 

Mean compressive strength 

Portland cements — 
Alpha — 

1:0:1J mixture, }-inch trap 

1:1:3 mixture — 

tinch trap 
inch trap 

1-inch trap 

l^-inch trap 

2j-inch trap 

2|-inch and J-inch trap 

2i-inch, 1-inch, and ^-inch trap 

2|-inch trap, }-inch pebbles, and ^-inc^ 

^vel 

2i-inch trap and J-inch gravel 

}-inch pebbles 

{ inch and l^inch pebbles 

l^inch pebbles 

3-inch pebbles 

l^inch and |-inch pebbles, and ^inch 

gravel 

Cinders 

1:2:2 mixture — 

f-inch trap 

l^-inch trap 

2i-inch ana f -inch trap 

1:2:3 mixture— 

f-inch trap 

li-inch trap 

2i and | inch trap 

1:2:4 mixture — 

f-inch trap 

Do 

1 and 2i inch trap 

Do 

IJ-inch trap 

IJ and 2i inch trap 

Do 

Do 

2J-inch trap 

Do 

Do 

Do 

2J and f inch trap 

i to 1 inch limestone 

IJ and 3 inch pebbles 

Do 



1901 
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611 



1901 


611 


1901 


611 


1901 


611 


1901 


611 


1899 


796 


1901 


602 


1899 


798 


1898 


650 


1898 


649 


1898 


649 


1898 


649 


1898 


650 


1898 


650 


1898 


649 


1898 


649 


1898 


650 


1898 


649 


1898 


649 


1898 


649 


1898 


649 


1898 


650 


1898 


649 


1898 


569 


1899 


*793 


1899 


794 


1899 


791 


1899 


793 


1899 


794 


1899 


791 


1899 


792 


1901 


600 


1901 


601 


1902 


513 


1899 


795 


1901 


601 


1902 


513 


1904 


339 


1899 


791, 795 


1901 


601 


1902 


513 


1904 


339 


1899 


791 


1910 


/234-235 
\237-238 


1899 


796 


1901 


602 
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Subject. 



Concretes— Oontinued. 

Gompressive elastic properties — Continued. 
Set in air — Continued. 

Portland cements — Continued. 
Alpha— Continue d. 

1:2:4 mixture— Continued. 

H to 2J inch broken brick 

Do 

Granite dust; 2i-inch trap 

1:2:5 mixture — 

f-inch trap 

1 J-inch trap 

2^ and f inch trap 

Cinders 

1:2:6 mixture — 

f-inch trap 

1 J-inch trap 

2J and f inch trap 

1:2:7 mixture — 

f-inch trap 

IJ-inch trap 

2|-inch trap 

1:2:8 mixture — 

f-inch trap 

1 J-inch trap 

1:2:9 mixture, f-inch trap 

1:3:6 mixture — 

f-inch trap 

Do 

1-inch trap 

2i-inch trap 

l| to 2J incn broken brick 

Do 

1:4:8 mixture — 

f-inch trap 

Do 

2i-inch trap 

1:5:10 mixture — 

f-inch trap 

Do 

2i-inch trap 

1 : 6 : 12 mixture — 

f-inch trap 

Do 

2J-inch trap 

Mean compressive strength 

Samples from United States Engineers 

Alsen 

1:1:3 mixture, }-inch trap 

1:2:4 mixture, J to J inch broken stone. . 

Mean compressive strength 

Atlas — 

1:1:3 mixture, cinders 

1:2:4 mix ture 

1:2:5 mixture, cinders 

1:3:6 mixture 

Cathedral — 

1:1:3 mixture, cinders 

1:2:5 mixture, cinders 

Egypt — 1:1:3 mixture, 1-inch trap.p 
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1899 


796 


1901 


602 


1899 


797 


1899 


793 


1899 


795 


1899 


791 


1898 


570, 571 


1899 


793 


1899 


795 


1899 


791 


1899 


793 


1899 


795 


1901 


601 


1899 


794 


1899 


795 


1899 


794 


1899 


792 


1901 


600 


1898 


650 


1899 


791 


1899 


796 


1901 


602 


1899 


792 


1901 


600 


1899 


791 


1899 


79S 


1901 


600 


1899 


792 


1899 


793 


1901 


601 


1899 


792 


1899 


798 


1910 


234 


1897 


390 


1899 


790 


1899 


841 


1899 


798 


1898 


570, 571 


1902 


514 


1898 


570, 571 


1902 


514 


1898 


569, 571 


1898 


569, 571 


1898 


650 
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Concretes — Continued. 

Compressive elastic properties — Continued. 
Set in air — Continued. 

Portland cements — Continued. 
Germania — 

1:1:3 mixture, cinders 

1:2:3 mixture, cinders 

1:2:4 mixture, cinders 

1:2:5 mixture, cinders 

1:3:6 mixture, cinders 

Knickerbocker — 

1:1:3 mixture, cinders 

1:2:5 mixture, cinders 

Lehigh — 

1:2:4 mixture , cinders 

Do 

1:2^:5 mixture, cinders 

Do 

1:3:6 mixture, cinders 

Do 

Silica 

Standard — 1 : 1 : 3 mixture, }-inch trap 

Star — 1 : 1 :3 mixture, J-inch trap 

"Steel"— 

1:1:3 mixture, }-inch trap 

1:2:4 mixture, 2i-inch trap 

Do 

Do 

Mean compressive strength 

Universal — ^1:2:4 mixture, } to 1 inch limestone 

Victor — 1 : 1 :3 mixture, cinders 

Vulcanite — 

1:2J:4 mixture, pebbles 

Prisms in which steel bars were embedded . . 
Set in air and sand — 
Portland cements — 
Alpha — 

1:0:2 mixture 

1:2:4 mixture 

1:3:6 mixture 

1 : 6: 12 mixture 

Mean compressive strength 

Alsen — 

1:0:2 mixture 

1:2:4 mixture 

1:3:6 mixture 

1 : 6 : 12 mixture 

Mean compressive strength 

Atlas — 

1:2:4 mixture 

1:3:6 mixture 

1 : 6 : 12 mixture 

Mean compressive strength 

Germania— 

1:0:2 mixture 

1:2:4 mixture 

1:3:6 mixture 

1 : 6 : 12 mixture 

Mean compressive strength 



Page. 



1898 


569, 570 


1898 


569, 570 


1898 


569, 570 


1898 


569, 571 


1898 


569, 571 


1898 


570, 571 


1898 


570, 571 


1903 


536 


1904 


340 


1903 


536 


1904 


340 


1903 


536 


1904 


340 


1897 


390 


1898 


649 


1898 


649 


1898 


649 


1899 


795 


1901 


601 


1902 


513 


1899 


798 


1910 


/236-237 
t239-240 


1898 


570, 571 


1901 


619 


1901 


620 


1899 


726, 733 


1899 


726 


1899 


727 


1899 


727 


1899 


740 


1899 


730 


1899 


731 


1899 


731 


1899 


732 


1899 


740 


1899 


724 


1899 


725 


1899 


725 


1899 


740 


1899 


728 


1899 


728 


1899 


729 


1899 


729 


1899 


740 
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Subject. 




Ooncretes — Continued. 

Compressive elastic properties — Continued. 
Set in air and sand — Continued. 
Portland cements — Continued. 
Saylor's— 

1:2:4 mixture 

1:3:6 mixture 

1:6:12 mixture 

Mean compressiye strength 

Vulcanite, 1:2|:4 mixture — 

Trap 

Gravel 

Set in air and in water — 
Portland cement — 

1:2 mixture, powdered brick 

1:4 mixture, oroken brick 

1:2:4 mixture — 

Broken brick 

Broken mnite 

Broken limestone 

Cru^ed slag 

1:3:5 mixture, crushed stone 

Shell concrete, Tampa, Fla 

New York State- 
Cubes — 

Descriptive remarks 

Composition and treatment 

Compression tests — 

Set in water and sand 

Set in cool cellar 

Set in open air, covered with wet burlap 

Set out of doors, exposed to weather 

Portland cements — 
Empire — 

Mortar, 33 per cent of broken stone — 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Mortar, 40 per cent of broken stone — 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Genesee — 

Mortar, 33 per cent of broken stone — 

Cement 1, sand 1 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Cement 1, sand 5 

Cement 1, sand 6 

Mortar, 40 per cent of broken stone — 

Cement 1, sand 1 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Ironclad — 

Mortar, 33 per cent of broken stone — 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Mortar, 40 per cent of broken stone — 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 



1899 
1899 
1899 
1899 

1901 
1901 



1899 
1899 

1899 
1899 
1900 
1900 
1900 
1910 



1898 
1898 



1898 



Page. 



722 
723 
723 
740 

619 
619 



837 
837 

837,838 

838 

1106 

1106 

1111 

234 



415 
513 



421-496 



1898 
1898 
1898 


539 
539 
540 


1898 
1898 
1898 


540 
541 
541 


1898 
1898 
1898 
1898 
1898 
1898 


530 
530 
530 
531 
531 
531 


1898 
1898 
1898 
1898 


532 
532 
532 
533 


1898 
1898 
1898 


537 
537 
537 


1898 
1898 
1898 


538 
538 
539 
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Subject. 


Yfftr. 


Page. 


OoncreteB — Continued. 

New York State— Continued. 
Cubes — Continued. 

CompreaHion tests — Continued. 

Set out of doors, exposed to weather— Continued. 
Portland cements — Continued. 
Wayland — 

Mortar, 33 per cent of broken stone — 
Cement 1, sand 1 


1898 
1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 
1898 

1898 
1898 

1898 
1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 

1898 
1898 

1898 
1898 
1898 

1898 
1898 


533 


Cement 1, sand 2 


533 


Cement 1, sand 3 


534 


Cement 1, sand 4 


534 


Cement 1, sand 5 


535 


Mortar, 40 per cent of broken stone — 
Cement 1, sand 1 


535 


Cement 1, sand 2 


535 


Cement 1, sand 3 


536 


Cement 1, sand 4 


536 


Cement 1, sand 5 


536 


Natural cement — 
Buffalo- 
Mortar, 40 per cent of broken stone — 
Cement 1, sand 2 


543 


Cement 1, sand 3 


543 


Composite cement — 
Champion — 

Mortar, 33 per cent of broken stone — 
Cement 1, sand 1 


541 


Cement 1. sand 2 


542 


Cement 1, sand 3 


542 


Mortar, 40 per cent of broken stone — 
Cement 1, sand 1 


542 


Cement 1, sand 2 


543 


Cement 1, sand 3 


543 


Diafirams of mean compressive streneth 


560 


Mean compressive strength — 

With reference to composition and quantity of 
mortar . 


552 


With reference to auantitv of mortar 


553 


With reference to consistencv of mortar 


553 


with reference to treatment after settine 


554 


Compressive elastic properties — 
Set in cool cellar — 
Portland cements — 
Grenesee — 

Mortar, 33 per cent of broken stone — 
Cement 1, sand 1 


422 


Cement 1, sand 5 


431 


Tabulation 


547 


Mortar, 40 per cent of broken stone — 
Cement 1, sand 1 


434 


Tabulation 


547 


Ironclad — 

Mortar, 33 per cent of broken stone — 
Cement 1, sand 2 


464 


Cement 1, sand 4 


469 


Tabulation 


549 


Wayland — 

Mortar, 33 per cent of broken stone — 
• Cement 1, sand 1 


446 


Tabulation 


548 
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Subject. 


Year. 


Page. 


Goncretee-— Continued. 

New York State — Continued. 
Cubes-- Continued. 

Compressive elastic properties— Continued. 
Set in cool cellar— Continued. 
Composite cement — 
Champion — 

Mortar, 40 per cent of broken stone — 
Cement 1, sand 1 


• 

1898 
1898 

1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 
1898 
1898 
1898 

1898 
1898 
1898 
1898 
1898 


490 


Tabulation 


550 


Set in open air, covered with wet burlap — 
Portland cement — 
Empire — 

Mortar, 33 per cent of broken stone — 
Cement 1, sand 4 


479 


Tabulation 


550 


Weifht, mean, of concrete — 

With reference to composition and quantity of 
mortar , . , . , 


555 


With reference to ouantitv of mortar 


556 


With reference to consistencv of mortar 


556 


With reference to treatment after settuur 


557 


Set in water and sand — 
Composite cement — 
Champion — 

Mortar, 33 per cent of broken stone — 
Cement 1. sand 1 


485 


Cement 1, sand 2 


486 


Cement 1, sand 3 


488 


Tabulation 


550 


Mortar, 40 per cent of broken stone — 
Cement 1 , sand 1 


489 


Cement 1, sand 2 


493 


Cement 1, sand 3 


495 


Tabulation 


550 


Portland cements — 
Empire — 

Mortar, 33 per cent of broken stone — 
Cement 1. sand 2 


475 


Cement 1, sand 3 


477 


Cement 1. sand 4 


478 


Tabulation 


549 


Mortar, 40 per cent of broken stone — 
Cement 1, sand 2 


480 


Cement 1, sand 3 


482 


Cement 1, sand 4 

Tabulation 


483 
550 


Genesee — 

Mortar, 33 per cent of broken stone — 
Cement 1, sand 1 


421 


Cement 1, sand 2 


425 


Cement 1, sand 3 


427 


Cement 1, sand 4 


429 


Cement 1, sand 5 


431 


Cement 1, sand 6 


432 


Tabulation 


547 


Mortar, 40 per cent of broken stone — 
Cement 1 , ffand 1 


433 


Cement 1, sand 2 


435 


dement 1, sand 3 


439 


Cement 1, sand 4 


441 


Tabulation 


547 
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Subject. 




Concretes — Continued . 

New York State — Continued. 
Cubes — Continued . 

Weight, mean, of concrete — Continued. 
Set in water and sand — Continued. 
Portland cements — Continued. 
Ironclad — 

Mortar, 33 per cent of broken stone — 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Tabulation 

Mortar, 40 per cent of broken stone — 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Tabulation 

Wayland — 

Mortar, 33 per cent of broken stone — 

Cement 1, sand 1 

/ Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Cement 1, sand 5 

Tabulation 

Mortar, 40 per cent of broken stone — 

Cement 1, sand 1 

Cement 1, sand 2 

Cement 1, sand 3 

Cement 1, sand 4 

Cement 1, sand 5 

Tabulation 

Natural cement — 
Buffalo — 

Mortar, 40 per cent of broken stone — 

Cement 1, sand 2 

Tabulation 

Compression tests — 

rortland. Dragon, from Commissioner District of 
Columbia — 

Description 

Tabulation 

Miscellaneous — 

Adhesive resistance of steel bars imbedded in concrete. . . . . 
Compression tests of yellow-pine push bars imbedded in 

concrete < 

*' Flintolithic " stone, Portland cement and crushed granite . 
Mean compressive strength of concrete, cinder — 

With reference to age 

Diagram 

Strength of. Alpha cement, with reference to size of stone 

and age 

Weight, mean, of concrete, with reference to ajge 

Weirfit and volume of concretes and of their ingredients. . . 

Weight per cubic foot and voids in stone 

Reinforced, (fi'ec Columns.) 

Shearing test, for Washington Monument 

Transverse tests — ^Portland cements— Crushed stone — 

Alpha (flooring) l:2i:5 mixture 

Giant, 1:3:5 mixture 

{See also Columns.) 



Page. 



1898 
1898 
1898 
1898 


462 
465 
468 
549 


1898 
1898 
1898 
1898 


470 
472 
474 
549 


1898 
1898 
1898 
1898 
1898 
1898 


443 
447 
448 
450 
452 
548 


1898 
1898 
1898 
1898 
1898 
1898 


453 
456 
458 
459 
461 
548 


1898 
1898 


496 
550 


1906 
1906 


621 
622 


1901 


620 


1901 
1883 


622 
221 


1898 
1898 


572 
574 


1898 
1898 
1898 
1899 
1898 


654 
572 
655 
786 
656 


1883 


222 


1903 
1900 


535 
1110 
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Subject. 



Cooke, on the crystallization of alloys Vol. I . 

Copper: 

Action of muriatic acid on Vol. I . 

Analysis of, methods used Vol. I . 

Annealing or tempering and compression, alternately, effect on 
the density of Vol . I . 

Antimony in, analysis to determine Vol. I . 

Arsenic in, analysis to determine Vol. I . 

Bismuth in, analysis to determine Vol. I. 

Carbon in, analysis to dej«rmine Vol. I . 

Casting, temperature of Vol. I- 

Cast — 

Test, compressive, complete data : Vol. I . 

Test, tensile — 

First series ! Vol. I. 

Record of Vol. I . 

Test, transverse — 

JFirst series Vol. I. 

Record of Vol. I. 

Cobalt in, analysis to determine Vol. I. 

Conclusions on propirties of : VoU I - 

Corrosion of Vol. I . 

Cubic compression 

Compression test before 

Compression test after 

Tension test before 

Tension test after 

Cylinders, impact tests on 

Deflection of transverse specimens, method of computing, copper 

bars Vol. I . 

Elasticity, modulus of, method of, determiningfor transverse test, 

Hardnc ss of Vol. I . 

In iron and steel, analysis of Vol. I . 

Iron in, analysis to determine Vol. I . 

Lake Superior, tests, torsional, complete data Vol. I. 

Nickel in, analysis to determine Vol. I . 

Oxidation of Vol. I . 

Oxide, cuprous, in, analysis to determine Vol . I . 

Oxygen in, analysis to determine Vol. I . 

Perm<?ability to liquids Vol. I . 

Planing experiments on Vol. II . 

Porositjr of, absorption of liquids Vol. I . 

Silver, in, analysis to determine Vol. I . 

Strength of, from Haswell's Pocket Book Vol. I . 

Suboxide of, in alloys of copper and tin Vol. I . 

Sulphur in, analysis to determine Vol. I . 

Tempering and annealing, alternately, effect on the density, 

Vol.1.. 

Tempering or annealing and compression, alternately, effect on 

the density of Vol. I ^ 

Testd of— 

Methods used Vol. I . 

Remarks on Vol. I - 

Results of, average Vol. I . 

Tensile, results of : Vol. I . 

Torsional, results of Vol. I . 

Transverse, results of Vol. I - 

Tin in, analysis to determine Vol. I . 



Year. 



Page. 



1881 


490 


1881 


491 


1881 


261, 365 


•1881 


541 


1881 


262 


1881 


262 


1881 


263 


1881 


265 


1881 


366 


1881 


/404, 411 
\430, 442 


1881 


392, 403 


1881 


434 


1881 


378, 391 


1881 


432 


1881 


262 


1881 


557 


1881 


548 


1886 


1664 


1886 


1684 


1886 


1685 


1886 


1673 


1886 


1674 


1899 


884 


1881 


279 


1881 


279 


1881 


548 


1881 


250 


1881 


262 


1881 


439 


1881 


262 


1881 


545 


1881 


263 


1881 


263 


1881 


541 


1881 


639 


1881 


542 


1881 


262 


1881 


373 


1881 


283 


1881 


265 


1881 


541, 543 


1881 


543 


1881 


363 


1881 


365 


1881 


365 


1881 


364, 547 


1881 


364 


1881 


363 


1881 


264 
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Subject. 




Cordite — Continued. 
Hemp— <)ontinued. 

Braided — Continued. 
Tensile tests — 

0.14 inch diameter 

0.23 inch diameter, Italian 

0.23 inch diameter, Italian, permanent sets diuring 

test 

0.23 inch diameter, Italian, tested wet 

. 23 inch diameter, Italian, tested after wetting and 

drying 

Lo^ line, Iteuian, lanyards 

3 stranas — 

Elongation tests — 

13 inch diameter, Russian 

0.14 inch diameter, Italian 

0.15 inch diameter 

0.18 inch diameter, Russian 

0.18 inch diameter, Russian, pcnranent sets during 

test 

0.18 inch diameter, Russian, tested wet 

0.19 inch diameter, Italian 

0.19 inch diameter, Italian, permanent sets during 

test 

0.19 inch diameter, Italian, tested wet 

0.49 inch diameter, Russian, deep-sea line 

1.68 inches circumference 

1.68 inches circumference, tested wet 

1.80 inches circumference 

1.80 inches circumference, wet during test 

1.80 inches circumference, wet with warm water.. 
1.80 inches circumference, soaked 2 hours in water. 
2 inches circumference 

2 inches circumference, Russian 

2i inches circumference 

2i inches circumference, Russian 

2 J inches circumference, bolt rope 

2i inches circumference, bolt rope 

2i inches circumference, Russian, bolt rope ... 

2i inches circumference 

3 inches circumference 

3 inches circumference, Russian 

3 inches circumference, Russian, bolt rope 

3.20 inches circumference 

1.06 inches diameter 

1.06 inches diameter, tested wet 

1.07 inches diameter, bolt rope 

3J inches circumference 

3 J inches circumference, bolt rope .* . . 

3i inches circumference 

3i inches circumference, bolt rope 

Do 

3i inches circumference, Russian 

3i inches circumference, Russian, bolt rope 

3| inches circumference 

4 inches circumference 

4 inches circumference, Russian 

Do 

4i inches circumference 

4.50 inches circumference, Russian 

4.88 inches circumference 

5.40 inches circumference, bolt rope 

6.50 inches circumference 

7.40 'inches circumference 



Page. 



1889 


497 


1889 


498 


1889 


531 


1889 


549 


1889 


561 


1910 


227-231 


1889 


501 


1889 


513 


1889 


500 


1889 


501 


1889 


539 


1889 


555 


1889 


513 


1889 


539 


1889 


555 


1896 


474 


1897 


512 


1897 


513 


1889 


749 


1889 


750 


1889 


751 


1889 


752 


1885 


1118 


1885 


1113 


1885 


1117 


1885 


1112 


1885 


1119 


1896 


471 


1885 


1114 


1896 


468 


1885 


1117-1118 


1885 


1112 


1885 


1113 


1889 


754 


1897 


514 


1897 


515-616 


1896 


472 


1884 


493 


1884 


492 


1885 


1117 


1884 


495 


1885 


1118 


1885 


1112 


1885 


1113 


1884 


494 


1885 


1116 


1884 


491 


1885 


1111 


1885 


1116 


1885 


1111 


1891 


756 


1896 


473 


1891 


758-759 


1896 


470 
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Subject. 




Cordage— Continued . 
Hemp — Continued. 

3 Btrands — Continued. 
•Tensile tests: 

Seizing, 4-thread 

Seizing, 6-thread 

Do 

Seizing, 9-thread 

Do 

1.13 inches circumference, seizing, 12-tliread 

1.31 inches circumference, ratline, 15-thpead 

1.42 inches circumference, ratline, 18- thread 

1.56 inches circumference, ratline, 18-thread 

1.69 inches circumference, ratline, 21-thread 

0.13 inch diameter, Russian 

0.14 inch diameter, Italian 

0.15 inch diameter 

0.16 inch diameter, Houseline, American 

0.18 inch diameter, Russian 

0.18 inch diameter, Russian, permanent, sets during 

tests , 

0.18 inch diameter, Rudsian, tested wet 

0.18 inch diameter, Russian, 3-yam, spun yam 

0.19 inch diameter, Italian 

0.19 inch diameter, Italian, permanent sets during 

test 

0.19 inch diameter, Italian, tested wet 

, 0.20 inch diameter, Roundline, American 

0.49 inch diameter, Russian, deep-sea line (not 

tarred) 

IJ inches circumference 

Do 

1} inches circumference, Russian 

IJ inches circumference, bolt rope, tarred 

1 J inches circumference, tested wet 

1} inches circumference 

Do 

2 inches circumference 

Do 

Do 

2 inches circumference, bolt rope 

2 inches drcumference, Russian and ordinary 

2 inches circumference, bolt rope, tarred 

2J inches circumference 

2J inches circumference 

Do 

Do 

2i inches circumference, bolt rope 

2| inches circumference, Russian and ordinary 

2j inches circumference 

2} inches circumference 

Do 

2} inches circumference 

3.20 inches circumference 

Do 

3 inches circumference 

Do 

3 inches circumference, bolt rope 

3 inches circumference 

3 inches circumference, Russian 

3 inches circumference 

Do 

3} inches circumference 

Do 



Page. 



1891 


787 


1891 


787 


1897 


565 


1891 


787 


1897 


565 


1891 


787 


1891 


787 


1897 


561 


1891 


787 


1891 


787 


1889 


494 


1889 


496 


1889 


494 


1897 


565 


1889 


494 


1889 


531 


1889 


549 


1897 


565 


1889 


496 


1889 


531 


1889 


549 


1897 


565 


1896 


476 


1897 


561, 567 


1893 


436 


1893 


436 


1896 


476 


1891 


752 


1896 


475 


1891 


784 


1885 


1121 


1891 


784 


1896 


475 


1897 


561, 567 


1893 


436 


1896 


476 


1891 


784 


1885 


1121 


1891 


784 


1906 


175 


1896 


476 


1893 


436 


1896 


475 


1891 


784 


1896 


475 


1897 


561, 567 


1891 


753 


1891 


754 


1885 


1121 


1903 


488 


1896 


476 


1893 


436 


1893 


436 


1897 


561, 567 


1891 


784 


1884 


476 


1891 


784 
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Subject. 




Ck>rdage--<)ontinued. 
Hemp— Oontinued. 

3 strands — Oontinued. 

Tensile tests — Continued. 

3i inches circumference 

Do 

3i inches circumference, Russian 

3| inches circumference, Russian, tested wet 

§1 inches circumference, Russian 

3i inches circumference 

Do , 

3} inches circumference 

Do 

3} inches circumference 

4 inches circumfeience 

4 inches circumference, Russian 

4 inches circumference 

Do 

4.50 inches circumference, Russian 

4.50 inches circumference 

Do 

4.88 inches circumference 

4.94 inches circumference, tested wet and dry 

4.75 inches circumference 

5.06 inches circumference 

4.88 inches circumference 

5.38 inches circumference 

5.40 inches circumference, bolt rope 

5.25 inches circumference, alternately wetted and 

dried 

5.63 inches circumference 

5.88 inches circumference 

6 inches circumference, Russian, old 

6.38 inches circumference 

6.50 inches circumference 

6.50 inches circumference, Russian, old 

6.56 inches circumference 

7.40 inches circumference 

4 strands — 

Elongation tests — 

0.25 inch diameter, Russian 

0.25 inch diameter, Russian, permanent sets during 

test : 

0.25 inch diameter, Russian, tested wet 

0.27 inch diameter, Italian 

0.27 inch diameter, Italian, permanent sets during 

test 

0.27 inch diameter, Italian, tested wet 

0.27 inch diameter, Italian, tested after wetting 

and drying 

0.28 inch diameter, cable 

0.28 inch diameter, cable, permanent sets during 

test 

0!28 inch diameter, cable, tested wet 

2J inch circumference 

3i inch circumference 

Do 

3i inch diameter 

Do 

3i inch diameter 

0.27 inch diameter, Italian, under continuous load . 
0.27 inch diameter, Italian, under continuous load, 

wet and dry 



1884 
1885 
1891 
1891 
1893 
1893 
1891 
1897 
1884 
1891 
1885 
1884 
1891 
1893 
1893 
1891 
1885 
1891 
1891 
1891 
1891 
1891 
1891 
1896 

1891 
1891 
1891 
1892 
1891 
1891 
hl892 
1891 
1896 



1889 



1889 



Page. 



476 
1121 
776 
777 
436 
436 
784 
561, 567 
477 
784 
1121 
477 
784 
436 
436 
784 
1121 
784 
776 
782 
784 
755 
784 
476 

782 
784 
784 
612 
784 
758 
612 
784 
475 



530 



1889 


548 


1889 


550 


1889 


500 


1889 


533 


1889 


558 


1889 


569 


1889 


499 


1889 


533 


1889 


559 


1896 


469 


1884 


489 


1884 


491 


1884 


488 


1884 


490 


1884 


486 


1889 


574 



575 
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Subject. 




Cordage — Continued. 
E^mp— Continued. 

4 strands— Continued. 
Tensile tests — 

0.25 inch diameter, Russian 

0.25 inch diameter, Russian, permanent sets during 

test 

0.25 inch diameter, Russian, tested wet 

0.27 inch diameter, Italian 

0.27 inch diameter, Italian, permanent sets during 

test 

0.27 inch diameter, Italian, tested wet 

Italian, tested after wetting and drying 

0.28 inch diameter, cable - . . 

0.28 inch diameter, cable, permanent sets during 

test 

0.28 inch diameter, cable, tested wet 

1} inches circumference 

2 inches circumference 

Do 

Do 

2J inches circumference 

2J inches circumference 

Do 

Do 

Do 

2i inches circumference, Russian 

2f inches circumference 

3 inches circumference 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

3J inches circumference 

Do 

3i inches circumference 

Do 

Do 

Do 

Do 

Do 

3} inches circumference 

Do 

4 inches circumference 

Do 

Do 

Do 

4.13 inches circumference 

4i inches circumference 

4i inches circumference 

4| inches circumference. .*. 

5 inches circumference 

5i inches circumference 

5i inches circumference 

5| inches circumference 

6 inches circumference 

Do 

84793—13 6 



1889 
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498 



1889 


531 


1B89 


549 


1889 


494 


1889 


531 


1889 


549 


1889 


561 


1889 


494 


1889 


531 


1889 


549 


1891 


785 


1893 


436 


1897 


561, 667 


1891 


785 


1891 


785 


1891 


785 


1893 


436 


1905 


233 


1907 


105 


1896 


475 


1891 


785 


1905 


231 


1904 


291 


1905 


232 


1905 


233 


1907 


105 


1891 


785 


1893 


436 


1906 


175 


1904 


291 


1884 


476 


1891 


785 


1884 


476 


1905 


233 


1907 


105 


1891 


785 


1893 


436 


1906 


175 


1884 


477 


1891 


785 


1905 


233 


1891 


785 


1893 


425 


1893 


436 


1905 


233 


1891 


785 


1891 


785 


1891 


785 


1891 


785 


1891 


785 


1891 


785 


1891 


785 


1891 


785 


1893 


425 
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Subject. 



Gordaf;e — Continued . 
Linen — 

Descriptive remarks 

Lengtns of strands and threads 

Shot lines, tensile tests of - 

Strength of knots and hitches: Shot line No. 7 

Tests of cords, strands, threads, and yams 

Do 

Do 

Do 

Do 

Braided — 

Elongation tests — 

0.13 inch diameter, Smith & Dove linen sail twine. . 
0.13 inch diameter, Smith & Dove Hnen sail twine, 

permanent sets during test 

0.14 inch diameter, old unbleached waterproof shot 

lines 

0.14 inch diameter, Barbour's linen shoe thread. . . . 

Do 

0.14 inch diameter, Barbour's filing thread 

0.14 inch diameter. Coy linen giUing, 2-ply 

Do; 

Do 

0.14 inch diameter, Coy linen gilling, 3-ply 

Do 

0.14 inch diameter, Marshall's linen thread 

0.14 inch diameter. Smith & Dove linen shoe thread. 

0.22 inch diameter, old unbleached waterproof shot 
lines 

0.23 inch diameter, Barbour's linen shoe thread 

0.23 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.23 inch diameter, Barbour's linen shoe thread, 
tested wet ' 

0.23 inch diameter, Barbour's linen shoe thread, 
tested after wetting and drying 

0.23 inch diameter, Coy linen gilling, 3-ply 

Do 

0.23 inch diameter, Coy linen gilling, 3-ply, par- 

manent sets during test 

Do 

0.23 inch diameter, Coy linen gilling, 3-ply, tested 
wet 

0.23 inch diameter, Co>r linen gilling, 3-ply, tested 
after w jtting and drying 

0.23 inch diameter, MarshaH'e linen thread 

0.23 inch diameter. Marshall's linen thread, perma- 
nent sets during test 

0.23 inch diameter, Marshall's linen thread, tested 
wet 

0.23 inch diameter. Smith & Dove linen sail twine. . 

0.23 inch diameter, Smith & Dove linen sail twine, 
tested wet 

0.23 inch diameter, Smitii & Dove linen sail twine, 
tested after wetting and drying 

0.24 inch diameter. Barbour's filing thread 

0.24 inch diameter, Barbour's gilling thread, perma- 
nent sets during test 

0.24 inch diameter, Barbour's gilling thread, re- 
peated stress, wet during test 

0.24 inch diameter, Barbour's linen shoe thread 



Year. 
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1889 


491 


1889 


580 


1909 


1040-42 


1889 


588,589 


1889 


576 


1895 


711 


1896 


484 


1897 


482, 566 


1905 


228,230 


1889 


520 


1889 


546 


1889 


583 


1889 


517 


1889 


518 


1889 


519 


1889 


516 


1889 


519 


1889 


522 


1889 


520 


1889 


521 


1889 


522 


1889 


516 


1889 


585 


1889 


526 


1889 


544 


1889 


552 

4 


1889 


566 


1889 


523 


1889 


524 


1889 


541 


1889 


543 


1889 


554 


1889 


566 


1889 


528 


1889 


547 


1889 


551 


1889 


528 


1889 


551 


1889 


565 


1889 


527 


1889 


545 


1889 


570 


1889 


526 
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Subject. 




Cordage — Continued. 
Lmen — Continued. 

Braided — Continued. 

Elongation tests — Continued. 

0.24 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.24 inch diameter, Coy linen gilling, 2-ply 

Do 

Do 

0. 24 inch diameter, Coy linen gilling, 2-ply, perma- 
nent seta during test 

0.24 inch diameter, Coy linen gilling, 2-ply, tested 
wet 

0.24 inch diameter, Smith & Dove linen shoe thread. 

0.24 inch diameter, Smith & Dove linen shoe thread, 
permanent sets during test 

0.25 inch diameter, Barbour's linen shoe thread 

0.25 inch diameter, Barbour's linen shoe thread, per- 
manent sets during test 

0.25 inch diameter, Barbour's linen shoe thread, 

tested wet 

Tensile tests — 

0.13 inch diameter. Smith <& Dove linen sail twine. . 

0.13 inch diameter, Smith & Dove linen sail twine, 
permanent sets during test 

0.14 inch diameter, Barbour's linen shoe thread 

' 0.14 inch diameter, Barbour's gilling thread 

0.14 inch diameter, Coy linen gilling, 2-ply 

Do 

0.14 inch diameter. Coy linen gilling, 3-ply 

0.14 inch diameter, Marshall's linen thread 

0.14 inch diameter. Smith & Dove linen shoe thread. 

0.16 inch diameter. Smith & Dov3 sail twine 

0.17 inch diameter, Smith & Dove sail twine 

0.22 inch diameter. Silver Lake linen, unbleached . . 

0.22 inch diameter, Sylvan Spring linen, unbleached 

0.23 inch diameter, Barbour's linen shoe thread 

0.23 inch diameter, Barbour's linen shoe thread, 
permanent seta during test 

0.23 inch diameter, Barbour's linen shoe thread, 
tested wet 

0.23 inch diameter, Barbour's linen shoe thread, 
tested after wetting and drying 

0.23 inch diameter. Coy linen gilling, 3-ply 

Do 

0.23 inch diameter, Coy linen gilling, 3-ply, per- 
manent sets during test 

0.23 inch diameter, Coy linen gilling, 3-ply, tested 
wet 

0.23 inch diameter, Coy linen gilling, 3-ply, tested 
after wetting and drying 

0.23 inch diameter, Marshall's linen thread 

0.23 inch diameter, Marshall's linen thread, perma- 
nent sets during test 

0.23 inch diameter, Marshall's linen thread, tested 
wet 

0.23 inch diameter, Smith & Dove linen sail twine . 

0.23 inch diameter. Smith & Dove linen sail twine, 
permanent sets during test 

0.23 inch diameter, Smith & Dove linen sail twine, 
tested wet 

0.23 inch diameter^ Smith & Dove linen sail twine, 
tested after wettmg and drying 



1889 
1889 
1889 
1889 

1889 

1889 
1889 

1889 
1889 

1889 

1889 

1889 
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545 
523 
524 
525 

542 

553 
527 

546 
525 

544 

552 

497 



1889 


531 


1889 


497 


1889 


497 


1889 


496 


1889 


497 


1889 


497 


1889 


497 


1889 


497 


1889 


593 


1889 


594 


1886 


1752 


1886 


1752 


1889 


498 


1889 


531 


1889 


549 


1889 


561 


1889 


497 


1889 


498 


1889 


531 


1889 


549 


1889 


561 


1889 


498 


1889 


531 


1889 


549 


1889 


498 


1889 


531 


1889 


549 


1889 


561 



84 



Subject. 




Page. 



Cordage — Continued. 
Linen — Continued. 

Braided — Continued. 

Tensile teats — Continued. 

0.24 inch diameter, Barbour's linen shoe thread . . . 

0.24 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.24 inch diameter, Barbour's gilling thread 

0.24 inch diameter, Barbour's gilling thread, per- 
manent sets dilring test 

0.24 inch diameter, Coy linen gilling, 2-ply 

Do 

0.24 inch diameter, Coy linen gilling, 2-ply, per- 
manent sets during test 

0.24 inch diameter, Coy linen gilling, 2-ply, tested 
wet 

0.24 inch diameter. Smith & Dove linen shoe thread 

0.24 inch diameter. Smith & Dove linen shoe thread, j 
permanent sets auring test 

0.24 inch diameter, boat line 

0.25 inch diameter, Barbour's linen shoe thread . . . 

0.25 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.25 inch diameter, Barbour's linen shoe thread, 
tested wet 

0.27 inch diameter, Smith & Dove sail twine 

0.29 inch diameter, hand lead line 

0.30 inch diameter, distance line 

0.38 inch diameter, signal halliards 

3 strands — 

Elongation tests — 

0.11 inch diameter, Coy linen gilling, 2-ply 

0.12 inch diameter, Coy linen gilling, 2-ply 

Do 

0.12 inch diameter. Coy linen gilling, 3-ply 

Do t 

0.13 inch diameter, Barbour's gilling thread 

0.13 inch diameter, Barbour's linen shoe thread . . . 
Do 

0.13 inch diameter, Marshall's linen thread 

0.14 inch diameter, No. 4 linen shot lines 

0.15 inch diameter, Barbour's linen shoe thread . . . 

0.16 inch diameter, Smith & Dove sail twine 

0.17 inch diameter. Coy linen gilling, 2-ply 

0.17 inch diameter, Coy linen gilling, 2-ply, per- 
manent sets during test 

0.17 inch diameter, Coy linen gilling, 2-ply, tested 
after wetting and drying 

0.18 inch diameter. Coy linen gilling, 2-ply 

0.18 inch diameter. Coy linen gilling, 2-ply, per- 
manent sets during test 

0.18 inch diameter. Coy linen gilling, 2-ply, tested 
after wetting and drying 

0.18 inch diameter, Barbour's linen shoe thread . . . 

0.18 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.18 inch diameter, Barbour's linen shoe thread, 
tested after wetting and drying 

0.19 inch diameter, Barbour's linen shoe thread . . . 

0.19 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.19 inch diameter, Barbour's linen shoe thread, 
tested wet 



1889 

1889 
1889 

1889 
1889 
1889 

1889 

1889 
1889 

1889 
1897 
1889 

1889 

1889 
1889 
1897 
1897 
1897 



1889 
1889 
1889 
1889 
1889 
1889 
1889 
1889 
1889 
1894 
1889 
1889 
1889 

1889 

1889 
1889 

1889 

1889 
1889 

1889 

1889 
1889 

1889 

1889 



498 

531 
498 

531 
497 
498 

531 

549 
498 

531 
565 
498 

531 

549 
592 
565 
565 
565 



510 
507 
508 
506 
509 
502 
503 
505 
512 
627 
504 
511 
510 

535 

562 
507 

534 

562 
503 

536 

563 
505 

537 

567 
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Subject. 




Cordage — Continued. 
Linen — Continued. 

3 strands — Continued. 

Elongation tests — Continued. 

0.19 inch diameter, Coy linen gilling, 2-ply 

0.19 inch diameter, Coy linen gilling, 5-ply, perma- 
nent sets during test 

Do 

0.19 inch diameter. Coy linen gilling, 3-ply 

Do 

0.19 inch diameter, Coy linen gilling, 3-ply, perma- 
nent sets during test 

Do 

0.19 inch diameter, Coy linen gilling, 3-ply, tested 

after wetting and drying 

0.19 inch diameter Maxshairs linen thread 

0.19 inch diameter, Marshall's linen thread, perma- 
nent sets during test 

0.19 inch diameter, Marshall's linen thread, tested 

wet 

0.19 inch diameter. No. 7 linen shot lines 

Do 

0.20 inch diameter, Barbour's gilling thread 

0.20 inch diameter, Barbour's gilling thread, per- 
manent sets during test 

0.20 inch diameter, Barbour's gilling thread, tested 

arfter wetting and drjdng 

0.20 inch diameter, Barbour's gilling thread, re- 
peated staress, wet during test 

0.20 inch diameter, Smith & Dove sail twine 

0.20 inch diameter, Smith & Dove sail twine, per- 
manent sets during test 

0.20 inch diameter. Smith & Dove sail twine, tested 

wet 

0.20 inch diameter. No. 7 linen shot lines 

0.20 inch diameter. No. 7 linen shot lines, sample 

from coil previously tested 

0.21 inch diameter, Barbour's linen shoe thread. . . 
0.21 inch diameter, Barbour's linen shoe thread, per- 
manent sets during test 

0.29 inch diameter. No. 9 linen shot lines 

0.29 inch diameter, No. 9 linen shot lines, imder 

continuous load, wet and dry 

Tensile tests — 

57-thread, Scotch gilling twine 

Do 

0.07 inch diameter. No. 3 fishing line 

0.11 inch diameter. Coy linen gilling, 2-ply 

0.12 inch diameter, Coy linen gilling, 2-ply 

0.12 inch diameter, Coy linen gilling, 3-ply 

0.13 inch diameter, Barbour's gilling thread 

0.13 inch diameter, Barbour's linen shoe thread . . . 

0.13 inch diameter, Marshall's linen thread 

0.13 inch diameter, No. 4 linen shot line 

0.14 inch diameter, No. fishing line 

0.14 inch diameter, No. 4 linen shot line 

Do 

Do 

Do 

0.14 inch diameter. No. 4 linen shot line, coil pre- 
viously tested 

0.15 inch diameter. No. 4 linen shot line 

Do 
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508 



1889 


534 


1889 


535 


1889 


506 


1889 


509 


1889 


534 


1889 


535 


1889 


563 


1889 


512 


1889 


538 


1889 


556 


1894 


632 


1894 


634 


1889 


502 


1889 


537 


1889 


564 


1889 


572 


1889 


511 


1889 


538 


1889 


556 


1890 


1143 


1894 


624 


1889 


504 


1889 


536 


1894 


621 


1897 


543 


1886 


1752 


1887 


994 


1897 


565 


1889 


495 


1889 


495 


1889 


495 


1889 


495 


1889 


. 495 


1889 


496 


1896 


479 


1897 


565 


1890 


1137 


1895 


707 


1897 


573 


1903 


487 


1894 


632 


1890 


1147 


1905 


227 
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Subject. 




Gordaj^e — Continued . 
Linen — Continued. 

3 strands — Continued. 

Tensile tests— Continued. 

No. 5 linen, solid braided, Silver Lake Co 

0.15 inch diameter, Barbour's linen shoe thread. . . 

0.16 inch diameter, Smith <& Dove sail twine 

Scotch gilling twine 

0.17 inch diameter. Coy linen gilling, 2-ply 

0.17 inch diameter, Coy linen gilling, 2-ply, perma- 
nent sets during test 

0.17 inch diameter. Coy linen gilling, 2-ply, tested 
after wetting and drying 

0.18 inch diameter, Coy linen filing 

0.18 inch diameter. Coy linen ^ling, 2-ply, perma- 
nent sets during test 

0.18 inch diameter, Coy linen gilling, 2-ply, tested 
after wetting and drying 

0.18 inch diameter, Barbour's linen shoe thread. . . 

0.18 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.18 inch diameter, Barbour's linen shoe thread, 
tested after wetting and drying 

0.19 inch diameter, Barbour's linen shoe thread. . . 

0.19 inch diameter, Barbour's linen shoe thread, 
permanent sets during test 

0.19 inch diameter, Barbour's linen shoe thread, 
tested wet 

0.19 inch diameter. Coy linen gilling, 2-ply 

0.19 inch diameter. Coy linen gilling, 2-ply, perma- 
nent sets during test 

0.19 inch diameter, Coy linen gilling, 3-ply 

0.19 inch diameter, Coy linen gilling, 3-ply, perma- 
nent sets during test 

0.19 inch diameter, Coy; linen gilling, 3-ply, tested 
after wetting and drying 

0.19 inch diameter, Marshall's linen thread 

0.19 inch diameter, Marshall's linen thread, perma- 
nent sets during test 

0.19 inch diameter, Marshall's linen thread, tested 
wet 

0.19 inch diameter. No. 7 linen shot lines 

Do 

0.20 inch diameter, Cod line 

0.20 inch diameter, Barbour's gilling thread 

0.20 inch diameter, Barbour's gilling thread, per- 
manent sets during tests 

0.20 inch diameter, Barbour's gilling thread, tested 
after wetting and drying 

0.20 inch diameter, Smith & Dove sail twine 

0.20 inch diameter. Smith & Dove sail twine, per- 
manent set during test 

0.20 inch diameter. Smith & Dove sail twine, perma- 
nent set during test, tested wet i 

0.20 inch diameter, No. 7 linen shot lines 

Do 

Do 

Do 

0.20 inch diameter. No. 7 linen shot lines, water- 
proofed 

No. 7 linen shot lines, waterproofed .' . . 
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1906 
1889 
1889 
1886 
1889 


177 
495 
496 
1752 
495 


1889 


531 


1889 
1889 


561 
495 


1889 


531 


1889 
1889 


561 
495 


1889 


531 


1889 
1889 


561 
495 


1889 


531 


1889 
1889 


549 
495 


1889 
1889 


531 
495 


1889 


531 


1889 
1889 


561 
496 


1889 


531 


1889 
1894 
1894 
1897 
1889 


549 
634 
636 
561 
494 


1889 


531 


1889 
1889 


561 
496 


1889 


531 


1889 
1889 
1890 
1896 
1890 


549 
590 

1141 
483 

1144 


1890 
1908 


1143 
298 
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Subject. 




Corda(;e — Continued. 
Lmen — Continued. 

3 strands — Continued. 

Tensile tests — Continued. 

0.20 inch diameter, No. 7 linen shot lines, coil 

previously tested 

0.21 inch diameter, Barbour's linen shoe thread 

0.21 inch diameter^ Barbour's linen shoe thread, per- 
manent sets durmg tests 

0.21 inch diameter, No. 7 linen shot lines 

0.21 inch diameter. No. 7 linen shot lines, after being 

stored in moist room 

0.22 inch diameter. No. 7 linen shot lines 

0.23 inch diameter. No. 7 linen shot lines 

Do 

Do: 

0.27 inch diameter. No. 9 linen shot lines 

0.28 inch diameter. No. 9 linen shot lines 

0.28 inch diameter, No. 9 linen shot lines, coil 

previously tested 

0.28 inch diameter. No. 9 linen shot lines, heated 

before testing 

0.29 inch diameter. No. 9 linen shot lines 

Do 

Do 

Do 

0.31 inch diameter. No. 9 linen shot lines 

Do....: 

Shot lines, linen, samples for United States Life- 

Saving Service 

Manila — 

Descriptive remarks 

Do 

Do 

Do 

Analysis, chemical 

Ash, percentage of, in rope 

Lengths, strands and yams 

Do!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!! 

Specifications, United States Navy, weights and strengths... 

Strengl^, plain rope, hitches, knots, and splices 

Do - 

Do 

Tests, fibers, strands, and yams 

Do 

Do..... 

Do 

Weights^ variations in, due to atmospheric conditions 

Elongation tests — 

Continuous load, wet and dry conditions — 

JJ inch diameter, cable 

1 1 inches circumference, 10-pound load 

1} inches circumference, 20-pound load 

If inches circumference, 40-pound load 

If inches circumference, 60-pound load 

2 inches 

3 inches 

3f inches 

4 inches 
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1894 


632 


1889 


495 


1889 


531 


1895 


708 


1895 


709 


1903 


486 


1897 


572 


1900 


1145 


1905 


226 


1896 


485 


1890 


1146 


1894 


630 


1894 


631 


1890 


1148 


1895 


710 


1897 


571 


1903 


485 


1900 


1143 


1905 


225 


1909 


1040-42 


1884 


473 


1889 


491 


1896 


459 


1897 


481 


1896 


460 


1896 


460 


1889 


580 


1896 


459 


1897 


482 


1884 


473 


1891 


780, 781 


1897 


483,537 


1897 


538 


1884 


475 


1889 


579 


1891 


773, 774 


1897 


482, 566 


1897 


484 


1889 


573 


1897 


544 


1897 


545 


1897 


545 


1897 


546 


1897 


548 


1897 


549 


1897 


547 


1897 


541 
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Subject. 



Elongal 



Cordage— Continued . 
Manila — ^Continued. 

ition tests — Continued. 
Free contraction in tank and out of doors — 

If inches 

6J inches 

9 inches 

9J inches 

Strap (sling), 206 yarns, lighthouse inspector 

3 strands — 

Elongation tests — 

0.65 inch diameter, 15 threads 

0.21 inch diameter 

0.21 inch diameter, tested wet 

• 0.21 inch diameter, repeatedly strained 

0.26 inch diameter, permanent sets during test 

0.26 inch diameter, tested wet 

0.26 inch diameter, tested after wetting and drying. 

1} inches circumference 

1} inches circumference, tested wet 

2 inches circumference 

Do 

Do 

2 J inches circumference, tested wet 

2i inches circumference 

Do 

2} inches circumference 

2| inches circumference, tested wet 

2.88 inches circumference 

3 inches circumference 

Do 

Do 

3 inches circumference, tested wet 

3 inches circumference, repeatedly strained 

3 inches circumference, strained and then wetted.. 
Do 

3J inches circumference 

Do 

Do 

3i inches circumference 

Do 

Do 

3| inches circumference 

Do 

3} inches circumference, strained and then wetted. 

4 inches circumference 

Do 

Do 

4 inches circumference, tested wet 

Do 

4 inches circumference, repeatedly strained 

4i inches circumference 

Do 

4.69 inches circumference 

Do 

5 inches circumference, tested wet 

5 inches circumference, repeatedly strained 

6 inches circumference, tested wet 

6 inches circumference, strained and then wetted . . . 

6.50 inches circumference 

6.50 inches circumference, strained, removed from 

machine, wetted, and dried 

6.50 inches circumference, tested wet 
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1897 


553 


1897 


553 


1897 


554 


1897 


554 


1891 


777 


1896 


461 


1889 


499 


1889 


560 


1889 


571 


1889 


532 


1889 


560 


1889 


567 


1897 


489 


1897 


490 


1885 


1115 


1885 


1120 


1896 


461 


1897 


491 


1885 


1115 


1885 


1120 


1897 


493 


1897 


494 


1891 


762 


1885 


1115 


1885 


1120 


1896 


462 


1897 


504 


1897 


528 


1897 


532 


1897 


533 


1884 


479 


1884 


482 


1884 


484 


1884 


478 


1885 


1114 


1885 


1119 


1884 


480 


1884 


483 


1897 


531 


1885 


1114 


1897 


505 


1885 


1119 


1897 


495 


1897 


506 


1897 


525 


1885 


1110 


1885 


1116 


1891 


763 


1891 


775 


1897 


496 


1897 


526 


1897 


509 


1897 


510 


1891 


765 


1891 


767 


1891 


772 
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Subject. 




Cordage — Continued. 
]M^nila — Continued. 

S strands — Continued. 

Elongation tests — ^Continued. 

7.00 inches circumference, tested wet 

8. 15 inches circumference - . . . 

8.00 inches circumference, tested wet 

9.45 inches circumference , 

8.78 inches circumference 

9.00 inches circumference, tested wet 

10.24 inches circumference 

11 .20 inches circumference 

13.38 inches circumference 

Specimens — 

Isthmian Canal 

U. S. Engineers, Boston 

Watertown Arsenal 

Do 

Do 

Tensile tests — 

0.99 inch circumference, 6-thread 

0.83 inch circumference, 6-thread 

0.84 inch circumference, 6-thread 

0.88 inch circumference, 6-thread 

0.94 inch circumference, 6-thread 

0.99 inch circumference, 6-thread 

9^read 

Do 

1.00 inch circumference, 9-thread 

1.04 inches circumference, 9-thread. . 
1.06 inches circumference, 9-thread. . 
1.22 inches circumference, 9-thread . . 
1.13 inches circumference, 9-thread. . 

1.30 inches circumference, 9-thread . . 
12-thread 

Do 

1.17 inches circumference, 12-thread. 
1.20 inches circumference, 12-thread. 
1.25 inches circumference, 12-thread. 

Do 

1.31 inches circumference, 12-thread. 
15-thread 

Do 

Do 

Do 

1.37 inches circumference, 15-thread. 

1.38 inches circumference, 15-thread. 
1.42 inches circumference, 15-thread. 
1.44 inches circumference, 15-thread. 

1.55 inches circumference, 15-thread. 
1.64 inches circumference, 15-thread. 
18-thread 

Do 

Do 

Do 

Do 

1.50 inches circumference, 18-thread. 

1.56 inches circumference, 18-thread. 
1.63 inches circumference, 18-thread. 
21-thread 

Do 

Do 
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1897 


497 


1897 


498 


1897 


499 


1893 


427 


1897 


500 


1897 


502 


1897 


503 


1893 


431 


1893 


433 


1910 


226 


1910 


226 


1910 


226 


1911 


159 


1912 


195-205 


1907 


105 


1896 


475 


1897 
1893 


555, 567 
435 


1893 


435 


1906 


175 


1905 


231 


1907 


105 


1897 
1896 


555, 567 
475 


1893 


435 


1906 
1893 


175 
435 


1906 


175 


1905 


232 


1907 


105 


1896 


475 


1897 
1890 


555, 567 
1151 


1893 


435 


1893 


435 


1903 


488 


1905 


232 


1905 


233 


1907 


105 


1896 


475 


1893 


435 


1897 
1893 


555, 567 
435 


1906 


175 


1906 


175 


1903 


488 


1905 


231 


1905 


232 


1905 


233 


1907 


105 


1890 


1151 


1893 


435 


1893 


435 


1903 


488 


1905 


233 


1907 


105 
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Subject. 




Cordi 




ontinued. 
, — Continued. 
S^trands — Continued. 

Tensile tests — Continued. 

1.63 inches circumference, 21-thread 

Do 

1.75 inches circumference, 21-thread 

1.80 inches circumference, 21-thread 

1.81 inches circumference, 21-thread 

0.21 inch diameter 

0.21 inch diameter, tested wet 

0.26 inch diameter 

0.26 inch diameter, penpanent sets during test 

0.26 inch diameter, tested wet 

0.26 inch diameter, tested after wetting and drying 

1.00 inches circumference 

1.10 inches circumference 

1.13 inches circumference 

1.15 inches circumference 

1.19 inches circumference 

1.25 inches circumference 

1.50 inches circumference 

Do 

Do 

Do 

Do 

Do 

1.58 inches circumference 

1.62 inches circumference 

1.65 inches circumference 

1.75 inches circumference 

Do 

1.81 inches circumference 

1.85 inches circumference 

1.86 inches circumference 

1.90 inches circumference -^ . - . 

1.93 inches circumference 

1.94 inches circumference 

Do 

2.00 inches circumference 

Do 

2.13 inches circumference 

2.21 inches circumference 

2.31 inches circumference 

2.37 inches circumference 

2.38 inches circumference 

2.43 inches circumference 

2.50 inches circumference 

2.52 inches circumference 

2.56 inches circumference 

2.62 inches circumference - 

2.63 inches circumference 

2.66 inches circumference 

2.75 inches circumference 

Do 

Do 

2.81 inches circumference 

2.88 inches circumference 

Do 

2.90 inches circumference 

2.98 inches circumference 

3.00 inches circumference 

Do 
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1890 


1151 


1893 


435 


1893 


435 


1906 


175 


1893 


435 


1889 


494 


1889 


549 


1889 


494 


1889 


531 


1889 


549 


1889 


561 


1907 


105 


1906 


175 


1890 


1151 


1897 


562 


1893 


436 


1893 


436 


1891 


761 


1896 


475 


1904 


291 


1905 


232 


1907 


105 


1906 


175 


1897 


555, 567 


1894 


637 


1896 


475 


1890 


1151 


1893 


436 


1893 


436 


1897 


555,567 


1897 


562 


1897 


555, 567 


1897 


555, 567 


1896 


475 


1891 


783 


1885 


1121 


1893 


436 


1890 


1151 


1897 


555, 567 


1893 


436 


1896 


475 


1891 


783 


1897 


555, 567 


1885 


1121 


1897 


562 


1891 


783 


1894 


637 


1897 


555, 567 


1896 


475 


1890 


1151 


1893 


436 


1897 


560, 567 


1891 


783 


1893 


436 


1891 


762 


1897 


562 


1897 


556, 567 


1885 


1121 


1889 


487 
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Subject. 




Oordi^e — Continued. 
Ii&nila — Continued. 

3 strands— Continued. 

Tensile testa — Continued. 

3.00 inches circumference 

Do 

Do 

Do 

3.12 inches circumference 

3.13 inches circumference 

3 .20 inches circumference 

3.21 inches circumference 

Do 

3.26 inches circumference 

Do 

3.27 inches circumference 

3.31 inches circumference 

Do : 

3 .38 inches circumference 

3 .44 inches circumference 

Do 

Do 

3.50 inches circumference 

Do 

Do 

3.60 inches circumference 

3.75 inches circumference 

Do 

3.81 inches circumference 

3.88 inches circumference 

3.95 inches circumference 

3.96 inches circumference 

4.00 inches circumference ^ . . 

Do 

Do 

4.06 inches circimiference 

4.08 inches circumference 

4.22 inches circumference 

4.25 inches circumference 

4.30 inches circumference 

Do 

4.35 inches circumference 

4.38 inches circumference 

4.44 inches circumference 

Do 

Do 

Do 

Do 

4.63 inches circumference 

Do 

4.69 inches circumference 

Do 

4.69 inches circumference tested wet 

4.75 inches circumference 

Do 

4.76 inches circumference 

4.85 inches circumference 

4.92 inches circumference 

4.95 inches circumference 

5.00 inches circumference 

5.06 inches circumference 

5.13 inches circumference - - . 

5.13 inches circumference, alternately wet and dried 



Page. 



1891 


783 


1897 


560,567 


1897 


562 


1903 


488 


1889 


487 


1897 


556, 567 


1897 


560,567 


1896 


476 


1898 


674 


1893 


436 


1884 


474 


1897 


562 


1891 


783 


1893 


436 


1893 


436 


1897 


566,567 


1884 


474 


1885 


1121 


1890 


1151 


1896 


475 


1891 


783 


1897 


556, 567 


1891 


782 


1884 


474 


1893 


436 


1891 


783 


1897 


556, 567 


1897 


556, 567 


1885 


1121 


1890 


1151 


1893 


436 


1893 


436 


1897 


556, 567 


1897 


556, 567 


1891 


783 


1897 


562 


1897 


556, 567 


1897 


562 


1893 


435 


1893 


436 


1885 


1121 


1890 


1151 


1892 


612 


1893 


436 


1891 


782 


1891 


783 


1891 


763 


1891 


782 


1891 


764 


1897 


562 


1894 


637 


1897 


556, 567 


1890 


1151 


1897 


557, 567 


1897 


556, 567 


1891 


783 


1893 


436 


1893 


436 


1891 


782 
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Subject. 


Yea.r. 


Page. 


CordM;e — Continued. 
2&nila — Continued . 

3 strands — Continued. 

Tensile tests — Continued. 

5.25 'nrhe« circumf^rflnce 


1891 

1897 

1897 

1890 

1891 

1890 

1893 

1897 

1891 

1893 

1891 

1893 

1893 

1890 

1893 

1893 

1891 

1893 1 

1891 

1892 

1890 

1891 

1897 

1897 

1897 

1897 

1890 

1893 

1891 

1893 

1890 

1893 

1897 

1893 

1890 

1897 

1893 

1891 

1891 

1890 

1897 

1897 

1891 

1893 

1891 

1897 

1897 

1897 

1893 

1891 

1893 

1889 
1889 
1889 
1897 
1896 


783 


5.35 inches circumference 


557, 567 


Do 


562 


5.45 inches circumference 


1151 


5.63 inches circumference 


783 


5.88 inches oifoiiTrifei'ence 


1151 


Do 


436 


5.90 inches circumference 


557, 567 


5.94^ inches oircnmfe''ence. . t 


783 


Do 


436 


6.00 inches circumference 


783 


Do : 


436 


6.13 inches circumference 


436 


6.25 inches circumference 


1151 


6.31 inches circumference 


436 


6.38 inches circumference 


435 


6.50 inches circumference 


765, 783 


Do 


436 


6.63 inches circumference 


783 


Do 


612 




1151 


Do '. 


783 


6.80 inches circumference 


557, 567 

557, 567 

562 


Do 


Do 


fi.98 inchfiH rirciiinffirenf"^, 


557, 567 


7 00 inches rirouTTiference 


1151 


Do 


436 




783 


Do 


436 


7.50 inches circumference 


1151 


7.63 inches circumference 


436 


7.72 inches circumference 


557, 567 
436 


7.88 inches circumference 




1151 


8.15 inches circumference 


557, 567 
436 


8.25 inches circumference 


8 31 inrhftH cirpiimfereTl^e , 


783 


8.50 inchfis cirriinifpTepcfi 


783 


8.fi.^ inrhftH rimiTnfftrfinOA 


1151 


8.78 inches circumference 


557, 567 
557, 567 


8.80 inches circumference 


9.00 inches circumference 


783 


9.45 inches circumference 


435 


9.88 inches circumference 


784 


10.00 inrhfts pirf»nTnferfin<^e. . , 


557, 567 
557, 567 


10.24 inches circumference 


10.88 inrhftH cirnimfftrenpe 


557, 567 


11.20 inches circumference 


435 


11.88 inches circumference 


784 




435 


4 strands — 

Elongation tests — 

0.28 inch diameter, permanent sets during test 

0.28 inch diameter, tested wet 


532 
559 


0.28 inch diameter, tested after wetting and drying. 
2.25 inches circumference, tested wet 


568 
492 


3.62 inches circumference 


463 
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Subject. 




Cordite — Continued. 
Man ila — Continued . 

4 strands — Continued. 

Elongation tests — Continued. 

4.00 inches circumference, test besan on dry rope, 
con tinned on wet rope, and completed on dry rope . 
4.50 inches circumference 

5.44 inches circumference 

6.16 inches circumference 

7.90 inches circumference 

Tensile tests — 

0.28 inch diameter 

0.28 inch diameter, permanent sets during test 

0.28 inch diameter, tested wet 

0.28 inch diameter, tested after wetting and drying. 

1.64 inches circumference 

2.00 inches circumference 

Do 

2.25 inches circumference 

2.38 inches circumference ^ 

2.45 inches circumference 

2.45 inches circumference, without core 

2.50 inches circumference 

Do 

2.53 inches circumference 

2.85 inches circumference 

2.98 inches circumference, without core 

3.00 inches circumference .' 

Do 

Do 

Do 

3.02 inches circumference 

3.03 inches circumference 

3.50 inches circumference 

Do 

3.52 inches circumference 

3.62 inches circumference 

3.85 inches circumference 

3.95 inches circumference 

4.00 inches circumference 

Do 

Do 

4.02 inches circumference 

4.05 inches circumference 

4.15 inches circumference 

4.30 inches circumference 

4.50 inches circumference 

Do 

Do 

4,60 inches circumference 

4.66 inches circumference 

4.70 ioches circumference, without core 

4.75 inches circumferenca 

4.79 inches circumference 

5.00 inch?8 circumference 

Do 

Do 

Do 

6.02 inches circumference 

5.12 inches circumference 

5.30 inch« s ciicumfeience 

5.32 inches circumference 

5.44 inches circumference 



1897 
1896 
1896 
1896 
1896 

1889 
1889 
1889 
1889 
1906 
1904 
1905 
1907 
1897 
1898 
1898 
1904 
1905 
1906 
1906 
1898 
1904 
1905 
1907 
1905 
1897 
1898 
1904 
1905 
1906 
1896 
1897 
1896 
1904 
1905 
1905 
1896 
1897 
1897 
1906 
1905 
1905 
1896 
1897 
1906 
1898 
1897 
1898 
1904 
1905 
1905 
1905 
1906 
1896 
1896 
1906 
1896 



607 
464 
465 
466 
467 

494 
531 
549 
561 
175 
291 
232 
105 

555, 567 
673 
673 
291 
232 
175 
175 
673 
291 
232 
105 
233 

556, 567 
673 
291 
232 
175 
475 

560, 567 
475 
291 
232 
233 
475 

560, 567 

560, 567 
175 
232 
233 
475 

560, 567 
175 
673 

560, 567 
673 
291 
231 
232 
233 
175 
475 
475 
175 
475 
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Subject. 



Cordoge — Continued. 
Manila — Continued. 

4 strands — Continued. 

Elongation tests — Continued. 

5.50 inches circumf areoce 

Do 

6.00 inches circumference 

Do 

Do 

6.02 inches circumference 

6.16 inches circumference 

6.50 inches circumference 

7.00 inches circumference 

Do 

7.10 inches circumference 

7.80 inches circumference 

7.88 inches ciicumference 

7.90 inchss circumference 

8.02 inches circumference 

Hawsers — . 

Tensile and elongation tests — 

3.53 inches circumfer 3nca 

4.10 inches circumfersnce 

6.75 inches circumference 

6.75 inches circumfeience, elongation test 

8.50 inches circumference, tarred 

8.50 inches circumference, tarred, elongation t^st. 
Sisal- 
Descriptive remarks 

Analysis, chemical 







Strength, plain rope, hitches, knots, and splices. 



Weight, variations in, due to atmospheric conditions 

3 strands — 

Elongation tests — 

IJ inches circumference 

IJ inches circumference, tested wet 

3 inches circumference, tested wet 

3 inches circumference, strained and then wetted.. . 

3^ inches circumference, repeatedly strained 

0.84 inch circumference, 6-thread 

1.00 inch circumference, 9-thread 

1.38 inches circumference, 12-thread 

1.45 inches circumference 

1.82 inches circumference 

1.99 inches circumferoDce 

2.26 inches ciicumference 

2.56 inches circumference 

2.98 inches circumference 

3.12 inches circumference 

3.70 inches circumference 

Tarred lath-yam strand 

Coulomb, experiments on coefficient of elasticity of iron and 

steel Vol. I . . 

Crystal, annealing and tempering, alternately, effect of, on 

density Vol. I. . 

Cuttings from planing of metals: 

Actual practice, epecimens collected Vol. II . . 

Annealmg of, to determine the length Vol. II. . 

Attachment, lateral, effect of Vol. II . . 

Block in two parts Vol. II. . 

Bronze borings from cannon, description of Vol. II. . 



1905 
1905 
1905 
1905 
1905 
1906 
1896 
1897 
1904 
1905 
1906 
1905 
1905 
1896 
1906 



1898 
1898 
1893 
1893 
1893 
1893 

1897 
1897 

1897 

1897 



1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1897 
1898 

1881 

1881 



Page. 



232 
233 
231 
232 
233 
175 
475 
560,567 
291 
233 
175 
233 
233 
475 
175 



674 
674 
435 
426 
435 
429 

481 
558 
483 
537 
538 
484 



517 

517 

518 

534 

527 

558, 567 

558, 567 

558, 567 

558,567 

558, 567 

558, 567 

558, 567 

558, 567 

559, 567 

559, 567 

559, 567 

675 

509 
555 



1881 


666 


1881 


634 


1881 


657 


1881 


644 


1881 


675 
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Subject. 



Guttinm from planing of metals — Continued. 

Calottes with central pin, description of Vol. II. . 

Car wheel on the Midi Railroad, description of Vol. II . . 

Coefficient of reduction for Vol. II- . 

Copper, from planer, by M. Pihet, description of Vol. II. . 

End, conical, large, description of Vol. II. . 

Form of, influences govemmg the Vol. II. . 

Form of, summary of facts upon Vol. II. . 

Graff enstaden*8 shops, description of Vol . II . . 

Grooving, from tool with rounded edge, description of. .Vol. II. , 

Iron — 

Cail & Co., description of Vol. II. , 

Cast, spiral, description of Vol. II . , 

Flat, from Mediterranean shipyard, description of. .Vol. II. . 

Helical, small, description of. Vol. II. , 

Lathe, description of Vol. II . , 

. Planer, by M. Pihet, coefficient of reduction Vol. II. , 

Spiral, from Lyons Railroad, description of Vol. II. . 

Large, from lathe of Ducommun, description of Vol. II. , 

Lathe, from Ducommun & Co., description of Vol. II.. 

Lead, end, planing, description of Vol. II . 

Length of Vol. II. 

Length of, method of determining Vol. II. 

Lubrication of, lead Vol. II. , 

Metals, conclusions on Vol. II. 

Method of weighing Vol. II . 

Molding of, on tool Vol. II . 

Mortising, from Mediterranean shipyard, description of. .Vol. II . 

Reamer, irom foundry of Douai, description of. Vol. II. 

Rectan^lar section, of Vol. II . 

Reentering angle in Vol. II . 

Second, from Midi Railroad, description of Vol. II . 

Cutting speed of lathe in testing tools Vol. II . 

Cuttings of square section Vol. II . 

Cuttings: 

Steel- 
Bessemer, from lathe, description of Vol. II . 

Bessemer, from planer, description of Vol. II . 

Borings from hollow tool, description of Vol. II . 

Cylindrical, from Sharp, Stewart & Co., description 

of Vol. II. 

Hyperboloid, from Petin & Gaudet, description of. .Vol. II. 

Petm & Gaudet exhibit, description of Vol. II. 

Planer, by M. Pihet, description of Vol. II . . 

Thickness of — 

Effect of displacement - Vol. II . 

Effect on rolling up Vol. II. , 

Formula for Vol. II . . 

Method of determining, for planing test Vol. II . . 

Relation to the coefficient of reduction Vol. II . . 

Zinc, from planer, by M. Pihet, description of Vol. II . . 

Cymbals, manufacture of Vol. I . . 

D. 

Dean, experiments on alloys Vol. I . . 

Dean, experiments on hardness of alloys Vol. I. . 

Dean, method of increasing strength of alloys Vol. II . . 

Deflections, iron girders and columns: 

Method of computing for transverse tests Vol. II . . 

Method of determining for transverse tests Vol. II . . 

Deflectometer for transverse tests Vol. I. . 

Diamond, number of molecules in Vol. I. . 



Year. 



Page. 



1881 


677 


1881 


618 


1881 


622 


1881 


670 


1881 


674 


1881 


617 


1881 


617 


1881 


668 


1881 


678 


1881 


674 


1881 


669 


1881 


667 


1881 


673 


1881 


671 


1881 


669 


1881 


669 


1881 


674 


1881 


669 


1881 


674 


1881 


617 


1881 


651 


1881 


649 


1881 


683 


1881 


410 


1881 


653 


1881 


670 


1881 


675 


1881 


650 


1881 


653 


1881 


668 


1881 


414 


1881 


648 


1881 


671 


1881 


669 


1881 


676 


1881 


667 


1881 


668 


1881 


672 


1881 


670 


1881 


638 


1881 


638 


1881 


622 


1881 


644 


1881 


625 


1881 


670 


1881 


521, 532 




534 


1881 


376 


1881 


493 


1881 


139 


1881 


219 


1881 


217 


1881 


327 


1881 


513 
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Subject. 




Douai, foundry of, reamer, cutting from Vol. II. 

Drill press for drilling tests Vol. II. 

Drilling. (See Steel; Tool; Tests.) 

Ducommun <& Co., lai^ cutting from lathe of Vol. II . 

Ducommun & Co., latne cutting from Vol. II. 

Ductility, method of determining for torsional tests, tool steel . . Vol .II, 
Dynamometers : 

Comparison of compressive tests of copper cylinders for Frank- 
ford Arsenal 

Rodman, description and operation of Vol. I. 

Emerson Vol. II . 

Tests of Vol. II. 

E. 

Emerson, dynamometer Vol. II. 

Emery, testing machine at Watertown Arsenal j Vol II 

Engine, steam, used in cutting tests of tool steel Vol. II. 

F. 

Fairbanks, transverse testing machine Vol. I . 

Farquharson, naval bronze, composition of Vol. II . 

Ferrous copper. {See Alloys, copper and iron.) 

Fiber stress, method of computmg for transverse test, girders and 

columns Vol. II. 

Forbes, on conductivity of electricity by alloys Vol. I . 

Forged steel, tensile tests. {See Steel.) 
Forging of tool steel. {See Steel, Tool.) 

Foundry of Douai, reamings from Vol. II. 

Furnace, blast, data on the operation of Vol. II. 

Fusibility of metals, method of determining Vol. I . 

G. 

Geometrical study of deformations due to planing Vol. II. 

German silver: 
Wire, round — 

Tensile tests 

Remarks : 

Gerstner, experiments on coefficient of elasticity of steel Vol. I. 

Gillmore, experiments on iron girders and columns Vol. II. 

Girders — 

Experiments on, incomplete Vol. I. 

Iron, wrought — 

Description of experiments on Vol. II. 

Strength of, experimental researches on Vol. II. 

{See also Beams.) 
Glass, annealing and tempering, alternately, effect on density 

of Vol.1. 

Glass: 

Compression tests — 

Polished plate 

Rough plate 

Transverse testa — 

Lights supported at ends, loaded at middle — 

Common window glass 

Double thick blown glass 

Polished plate, Lehr annealed 

Polished plate, oven annealed 

Ribbed plate, Lehr annealed 

Rough plate, Lehr annealed 

Rough plate, oven annealed 



1881 
1881 

1881 
1881 
1881 



1911 
1881 
1881 
1881 



1881 
1881 
1881 
1881 



Page. 



1881 
1881 



1881 
1881 



1881 
1881 
1881 



1881 



1888 
1888 
1881 
1881 

1881 

1881 
1881 



1881 



675 
506 

674 
669 
578 



157-158 

21 

413 

412 



M13 

2 

5 

413 



824 
140 



218 
489 



675 

221 

519, 522 



678 



681, 688 
671 
509 
215 

6 

217 
215 



555 



1901 


631 


1901 


631 


1902 


517 


1901 


632 


1901 


628 


1901 


628 


1901 


627 


1901 


627 


1901 


627 
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Glass — Continued. 

Transyeroe tests — Continued. 

Lights supported at ends, loaded at middle — Continued. 
Wired plate, Lehr annealed — 

Sandwich rolled 

Solid rolled 

Comparison of strength of different kinds of plate — 

roliahed 

Ribbed 

Rough 

Wired 

Comparison of strength for different methods of anneal- 
ing— 

Lehr annealed 

Oven annealed 

Comparison of strength for different methods of manu- 
facture — 

Sandwich rolled 

Solid rolled 

Comparison of strength of glass from different factories — 

Appert 

Mississippi 

Lights set in frames — 

Rough 

Rough, Lehr annealed 

Rough, oven annealed : 

Wired, Lehr annealed, sandwich rolled 

Wired, aolid rolled 

Comparison between lights supported on four edges 
and lights supported At two opposite edges only — 

Rough.plate 

Wired plate. 

Graffenstaden's Shops, cuttings, steel, from Vol. II . 

Gun metal. {See Alloys, Ordnance.) 
Guns, specimens: 

Analysis, chemical — 

12-pounder, old, bronze 

6-pounder, rapid-fire 

Do 

3-inch rapid-fire — 

Breechblocks 

•Hoops 

3 .2-inch steel, breeeh-loading — 

Jackets 

Do 

Tubes 

Do 

5-inch rapid-fire, forging 

5-inch sie^e, jacfcets i 

6-inch rapid-fire — 

Jackets 

Do 

Tubes 

Do 

8-inch steel breech-loading — 

Breech plates, bronze 

Jackets 

Trays, bronze 

Do. 

Do 

Tubes - 

10-inch Rodman 

84793—13 7 



Page. 



1901 
1901 


629 
629 


1901 
1901 
1901 
1901 


630 
630 
630 
630 


1901 
1901 


630 
630 


1901 
1901 


630 
630 


1901 
1901 


629 
629 


1901 
1901 
1901 
1901 
1901 


632 
626 
626 
626 
626 


1901 
1901 
1881 


631 
631 
668 


1902 
1899 
1900 


71 

901 

1163 


1903 
1899 


56 
901 


.1897 
1898 
1886 
1807 
1905 
1900 


582 
690 
5 
582 
114 
1162 


1899 
1901 
1899 
1904 


901 

649 

901 

66 


1896 
1892 
1895 
1896 
18»7 
1892 
1882 


237 

56 

206, 207 

237 

301 
56 

179 
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GuDB, Bpecimens — Continued. 

Antuysie, chemical — Continued. 
10-inch steel, breech-loading — 

Breech plates, bronze 

Jackets 

Do 

Do • 

Trays, bronze 

Do 

Tubes 

12-inch steel, breech-loading— 

Breech plates, brass 

Breech plates, bronze 

Jackets 

Do 

Do 

Tubes 

Do 

Trays, bronze 

Do 

16-inch breech-loading, trunnion hoops 

Consoles 

Do 

Dynamite, cast iron, barrel 

Gatling, barrel, steel 

Do .■ 

Do 

Hoop. 

Hoops, streaked 

Do !!!!!!!!!!!!!!!!" !!""!"'"'' '"'!!! 

Life-saving, Lyle ». 

Do 

Tube, 5 inch experimental 

Woodbridge — 

Brazing for, copper 

Tube 

Watertown Arsenal 

Do. 

Do 

Do 

Do 

Do 

Bulging tests, 10-inch steel, wire-wound, disks from 
Compression tests — 

3.2-inch steel, breech-loading — 

Band - * 

Base rings 

Breech blocks 

Jackets 

Do 

Obturator spindles 

Do 

Tabulation 

Do 

Trunnion ring 

Tubes 

5-inch steel, breech-loading — 

Base ring 

Breech blocks 

Jackets 




Page. 



1897 
1894 
1897 
1898 
1895 
1896 
1894 

1893 
1897 
1892 
1895 
1897 
1892 
1898 
1895 
1897 
1902 
1891 
1894 
1899 
1897 
1898 
1900 
1903 
1905 
1902 
1903 
1904 

1893 
1900 
1903 

1882 
1883 
1893 
1894 
1895 
1897 
1898 
1901 
1886 



1884 
1886 
1886 
1884 
1886 
1886 
1887 
1886 
1887 
1884 
1886 

1886 
1886 
1886 



[301 

69 

582 

689 

206,207 

237 

- 53 

264 
301 
113 
703 
582 
113 
689 

206,207 

301 

587 

241 

265 

899 

581 

689 

1161 

108 

113 

108 

88 

150, 

159, 177 

532 

1163 

108 

180 

193 

284 

250, 251 

180, 181 

280, 281 

367, 368 

375 

1088 



265 
482 
428 
260 
191 
507 
183 
518 
195 
272 
15 

550 
548 
535 
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Subject. 




Guns, specimeDs — Continued. 
Compression tests — Continued. 

5-inch steel, breech-loading — Continued. 

Jackets 

Tabulation 

Tubes , 

8-inch steel, breech-loading — 

Hoops 

Jackets « 

Do 

Do 

Do 

Do 

Tabulation 

Do 

Do 

Do 

Do 

Tubes 

Do 

Do : 

Do 

Do 

8-inch steel, breech-loading (Yates), tube 

10-inch steel, breech-loading — 

Jackets 

Do 

Do 

Do 

Tabulation 

Do 

Do 

Tubes 

Do 

Do 

Do 

10-inch wire-wound, cast-iron, T)arts 

Do 

10-inch wire-wound, steel — 

Tabulation 

Do 

Trunnion hoop 

Tubes 

Do 

Do 

12-inch, breech-loading, cast-iron body, hooped and tubed 
with steel — 
Bodies 

Do 

Hoops 

Tabulation 

Do 

Tubes 

Do 

12-inch steel, breech-loading — 

Jackets 

Do 

Tabulation 

Do 

Tubes 

Do 



Page. 



1887 
1886 
1886 

1885 

1885 

1887 
1890 
1891 
1892 
1885 
1886 
1887 
1891 
1892 

1885 

1886 
1890 
1891 
1892 
1885 

1886 
1887 
1891 
1892 
1886 
1887 
1892 
1886 
1887 
1891 
1892 
1884 
1885 

1885 
1890 
1885 
1885 
1886 
1890 



1885 
1886 
1885 
1885 
1886 
1885 
1886 

1890 
1892 
1890 
1892 
1890 
1892 



\ 



198 
554 
529 

366 

/280,33d, 

I 348 

270 

54 

84 

53 

314, 403 

598 

452 

116 

56 

f263,319, 

339 

560 

53 

44 

47 

644 

1000 

480 

121 

75 

1078 

613 

89 

978 

460 

119 

60 

417 

453,460 

452 
106 
434 
411 
1085 
75 



477 
1109 

507 

587 
1139 

496 
1130 

133 
109 
168 
113 
116 
103 
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Subject. 




Guns, specimens — Continued. 

Compression tests — Continued. 

12-inch, cast-iron, breech-loading, breech and muzzle rings. 
12-inch, cast-iron, breech-loading, lined with wire-wrapped 
tube- 
Bodies 

Tubes 

Frictional resistance, experiments — 

Hoops and tubes 

Do 

Compression tests of metal, of 

Tensile tests of metal, of 

Hydrostatic tests — 

Gun forging 

Hoops 

Do!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!^ !!!!"!'!" 

Stave ring for 10-inch Woodbridge rifle 

Tube, 5-inch experimental •. 

Tubes, 8-inch section — 

Exterior pressure alone 

Do 

Do 

Exterior pressure and longitudinal compression com- 
bined 

Do 

Exterior pressure and longitudinal tension combined. . . 

Do 

Interior pressure alone 

Do 

Interior and exterior pressure combined 

Interior and exterior pressiure and longitudinal compres- 
sion combined 

Do , 

Interior and exterior pressure and longitudinal tension 

combined 

Interior pressure and longitudinal compression combined 
Interior pressure and longitudinal tension combined. . . 

Summary of results 

Internal strains — 

3-inch single-forging guns 

Do 

3.2-inch rifles 

5-inch B. L. rifle 

6-inch R. F. guns 

Do 

Do 

Do 

5-inch R. F. gun (burst) tube 

5-inch R. F. gun tubes, tension specimens from 

8-inch steel B. L. rifles, initial tension stress 

Do 

10-inch steel B. L. rifle 

12-inch steel B. L, rifle 

Do 

Steel forgings, experimental 

Steel rings 

Tube, steel, after treatment, experimental 

Tube, 5-inch, experimental 

Mandrel tests — 

Hoops, steel 



1885 



1904 



Page. 



467 



1886 


1155 


1885 


594 


1886 


1185 


1887 


792 


1886 


1176 


1886 


1173 


1912 


227-231 


1902 


107 


1903 


81 


1904 


141,144 




146, 149 


1892 


387 


1906 


97 


1893 


195 


1894 


298 


1897 


254 


1894 


305 


1897 


250 


1894 


305 


1897 


255 


1893 


190 


1897 


249 


1894 


300 


1894 


306 


1897 


249 


1894 


303 


1894 


304 


1894 


301 


1894 


307 


1898 


213 


1899 


457 


1887 


775 


1903 


105 


1898 


217 


1899 


395, 475 


1900 


893 


1901 


219 


1899 


487 


1899 


497 


1887 


790 


1890 


735 


1891 


268 


1890 


736 


1892 


381 


1895 


229 


1892 


385 


1901 


353 


1903 


107 



181 



101 
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Subject. 



Guns, specimens — Continued. 
Mandrel tests— Continued. 

Rings hrom tubes and jackets — 

8-inch guns ^ 

3-inch and 4.7-inch guns 

12-inch rifle, No. 41. 

Overcompression, effect of, 10-inch jacket 

Specific gravity and hardness — 

3.2-inch B. L 

Do 

Do / 

3 . 6-inch B . L 

5-inch B. L. siege 

Do 

6-inch Navy 

6i-inch Mann 

Do 

8-inch B. L 

Do 

Do 

Do 

Do 

Do 

Do 

8-inch breech-loading Yates 

8-inch converted 

Do 

10-inch breech-loading 

Do 

Do 

Do 

Do 

Do 

10-inch wire-wound 

12-inch breech-loading 

Do 

Do 

12-inch, cast-iron, B. L., hooped and tubed with steel 

Do 

Cast-iron bodies 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Consoles 

Do 

Do 

Do 

Do 

Tabulation 

Life-saving, Lyle 

Do 




Page. 



1906 
1907 
1908 
1889 

1886 

1890 
1891 
1889 
1891 
1892 
1885 
1884 
1885 
1884 
1885 
1886 
1887 

1890 
1891 
1892 
1885 
1886 



1887 
1885 
1886 
1887 
1890 
1891 
1892 
1885 
1890 
1892 
1885 
1885 
1886 
1884 
1885 

1886 

1889 

1890 

1891 
1892 
1893 
1894 
1888 
1889 
1901 
1894 
1898 
1889 
1884 
1900 



{ 
{ 



iS;i^ 

324 

513,16, 

19,21,22 

49 

19 

47 

28 

44 

627 

407 

631 

377 

401 

598 

447 

448,451 

59 

114 

56 

641 

634,772, 

775,790, 

806, 929 

256 

602, 603 

1080 

609,612 

425 

121 

89 

451 

163 

113 

602 

583 

1138 

291, 416 

615 

1138, 

1147 

117 

355, 

364,424 

207 

304 

182 

161 

717 

368 

453 

265 

396 

377 

422 

1098 



• • • 
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•• • 
• r S *» * 

;••. • Subject. 
• • • 
■ ■ , 

Guns, specinwebs — Continued. 

S^cin^ 'gravity and hardness — Continued. 

••Samples, Watertown Arsenal 

.•/•• .'^ube, experimental 

• '..•'•Tfensile tests — 
.*.*•.'•* Dynamite — 

\ * Barrel, cast iron 

Do 

Firing-valve bushing, bronze 

Catling, barrel, steel 

Do *.... 

Do 

Life-saving, Lyle, bronze 

Do 

Do 

Woodbridge, tube 

75 nmi. Mountain — 

Block carriers 

Do 

Bodies 

Do 

Do 

Breech blocks 

Do 

Tabulation 

Do : 

6-pounder, rapid fire — 

Jackets 

Tabulation ^ 

Tubes 

6-pounder, bronze, old 

12-pounder, bronze, old 

15-pounder, rapid fire — 

Breech blocks 

Do 

Breech bushings 

Do 

Jackets 

Do 

Jackets, gun No. 4, 1903 

Tabulation 

Do 

Tubes 

Do 

15-pounder, Driggs-Seabury, recoil mechanism 

3-inch R . F 

Breech blocks 

Do 

Do 

Do 

Breech bushings 

Carrier blocks 

Do 

Clips 

Do 

Hoops 

Jackets 

Do 

Do 

Do 

Do 

Do 



Year. 



Page. 



1893 


282 


1886 


1173 


1899 


623 


1900 


1031, 


• 


1047 


1900 


1077 


1897 


179 


1898 


185 


1900 


876 


1884 


422 


1900 


1078 


1905 


127 


1883 


193 


1902 


15 


1904 


64 


1902 


13 


1903 


27 


1904 


63 


1902 


14 


1903 


43 


1902 


15 


1903 


43 


1899 


16 


1899 


19 


1899 


13 


1884 


432 


1902 


72 


1903 


22 


1904 


19 


1903 


23 


1904 


20 


1903 


17 


1904 


16 


1910 


58 


1903 


23 


1904 


20 


1903 


13 


1904 


13 


1901 


187 


1905 


73 


1903 


52 


1904 


29 


1905 


29 


1906 


69 


1906 


74 


1903 


56 


1904 


65 


1904 


65 


1905 


31 


1899 


39 


1899 


35 


1900 


17 


1903 


50 


1904 


25 


1905 


19 


1906 


48 
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Subject. 


Year. 


Page. 


Guns, epecimens — Continued. 
Tensile teste — Continued. 
3-inch R. F.— Continued. 

Locking rine 


1903 
1899 
1900 
1903 
1904 
1905 
1906 
1899 
1900 
1903 
1904 
1905 
1906 
1910 

1884 
1886 
1887 
1888 
1887 
1886 
1887 
1888 
1887 
1888 
1890 
1884 
1886 
1887 
1888 
1889 
1891 
1892 
1893 
1897 
1898 
1899 
1886 
1887 
1888 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1897 
1898 
1899 
1884 
1886 
1887 
1888 
1886 
1887 
1888 
1889 
1890 


55 


Tabulation 


40 


Do. 


21 


Do : 


56 


Do 


30 


Do 


33 


Do 


75 


Tubes ^ 


23 


Do 


15 


Do 


47 


Do 


23 


Do 


11 


Do 


33 


3-inch field gun, 1905, breech block, jacket, lock hoop and tube . 
3.2-inch steel breech-loading — 

Band 


12-23 
263 


Batw kevH and kev rinas 


481 


Do 


163 


Do 


210 




173 


Breech blocks *. 


427 


Do 


158 


Do 


209 




177 


Do 


211 


Do 


42 


Jackets • 


257 


Do 


189 


Do 


57 


Do 


115 


Do 


23 


Do 


15 


Do. 


18 


Do 


20 


Do 


21 


Do.... 


29 


Do 


46 




495 


Do 


132 


Do 


207 


Tabulation 


513 


Do : 


190 


Do 


214 


Do 


34 


Do 


49 




19 


Do 


22 


Do 


26 


Do 


26 


Do 


45 


Do 


49 




269 


Do 


317 


Do 


109 


Do 


145 


Tubes 


13 


Do 


13 


Do 


7 


Do 


11 


Do 


15 
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Subject. 


Year. 


Page. 


GiiTifl, specimenfl — Continued. 
Tensile tests — Continued. 

3.2-inch steel breech-loading— Continued. 

Tubes 


1891 
1892 
1893 
1897 
1898 
1899 
1891 

1889 
1892 
1890 
1889 
1889 
1892 
1889 
1892 

1895 
1910 
1884 
1905 
1903 
1903 
1903 
1898 
1899 
1903 
1904 
1904 
1903 
1899 
1903 
1898 
1899 
1903 
1904 

1886 
1886 
1888 
1886 
1887 
1891 
1892 
1893 
1897 
1898 
1899 
1900 
1901 
1886 
1886 
1886 
1891 
1892 
1893 
1899 
1900 
1901 
1886 


9 


Do 


13 


Do - 


15 


Do 


^ 




15 


Do 


13 


Do 






43 


3.2-inch B. I-.. (Driegs-Schroeder), 
3.6-inch steel-breecn loading — 
Jackets 


steel tube 




20 






41 


Do 


30 


K.ev rinsr 


50 


Sleeves 






45 


Tabulation 


47 


Do 


34 


Tubes 


37 


Do - 


25 


4.7-inch rapid-fire Hotchkiss, specimens from 
breech 


exploded 


313 


4.7-inch siege, model of 1906, tube 
■ 5-inch Mann, tube 


, jacket and gun body 


25-28 
407 


5-inch ranid-fire 


74 


Breech blocks , 


65 


Gas checks 


67 


Hoops 


63 


Jackets 


192 


Do 


73 


Do 


61 


Do 


34 


Recoil bands 


65 


Spindles 


66 


Tabulation 


77 


Do 


67 


Tubes 


189 


Do 


497 


Do 


59 


Do 


33 


5-inch steel breech-loading — 

Base ring 


549 


Breech blocks 


547 


Gas-check cups 


219 


' Jackets 


533 


Do 


196 


Do 


26 


Do 


44 


Do 


33 


Do 


30 


Do 


56 


Do 


63 


Do 


31 


Do 


19 


Obturator stems 


553 


Sleeves 


551 


Tabulation 


554 


Do 


28 


Do 


44 


Do 


36 


Do 


70 


Do 


33 


Do 


19 


Tubes 


527 
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Subject. 



Guns, specimens — Continued. 
Tensile testa — Continued. 

5-inch steel breech-loading — Continued. 

Tubes 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

6-inch rapid-fire 

Breech blocks 

Do 

Do 

Breech bushing 

Hoops 

Do!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

Jackets 

Do 

Do 

Do 

Do 

Do 

Do 

Spindles 

Do 

Tabulation 

Do 

Do 

Do 

Do 

Do 

Tubes 

Do 

Do 

Do 

Do 

Do 

Do 

Model of 1908, parts 

6-inch siege howitzer, 1908 

6-inch, steel, Navy, jacket 

6-inch, wire- wound, Crozier, experimental. 

Do 

6i-inch, Mann — 

Breech hoop 

Retaining ring 

Side straps 

Transom 

7-iBch, No. 97, **A" hoop 

8-inch steel breech-loading — 

Block carrier 

Breech blocks and bushing rings 

Do 

Breech plates 

Do 

Do 

Console, bronze 

Gras^check cups and ring 

Hoops 




Page. 



1891 


23 


1892 


43 


1893 


29 


1897 


29 


1898 


55 


1899 


57 


1900 


29 


1901 


17 


1905 


74 


1902 


25 


1904 


52 


1905 


46 


1906 


85 


1902 


24 


1905 


40 


1906 


84 


1899 


87 


1900 


38 


1901 


27 


1902 


21 


1904 


44 


1905 


38 


1906 


80 


1905 


50 


1906 


86 


1899 


92 


1901 


30 


1902 


25 


1904 


54 


1905 


50,59 


1906 


87 


1899 


81 


1900 


37 


1901 


23 


1902 


19 


1904 


37, 66 


1905 


37,51 


1906 


79 


1910 


29-33 


1910 


36 


1885 


625 


1907 


44,46 


1908 


44 


1885 


631 


1885 


634 


1885 


637 


1885 


638 


1910 


5&^6 


1887 


438 


1885 


395 


1887 


422 


1893 


264 


1896 


237 


1897 


301 


1885 


399 


1887 


431 


1884 


389 


1885 


291,353 
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Subject. 




Guns, specimens— Continued. 
Tensile tests — Continued. 

S-inch steel breech-loading — Continued. 

Hoops 

Do 

Do 

Jackets .• 

Do 

Do 

Do..: 

Do 

Do 

Do 

Do 

Coupling pin ■. 

Spindle 

Hinge pin 

Tabulation 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Trayi 

Trunnion hoops 

Do 

Tubes 

Do 

Do..-' 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

8-inch steel breech-loading (Yates), tube 
8-inch converted — 

Tubes 

Do 

Do 

Tabulation 

Do 

10-inch steel breech-loading — 

Bail 

Breechblocks and bushing ring 

Do 

Do 

Breech plates 

Do 

Do 

Bushing rings and tray casting 

Gas checks and gas-check ring 

Do 

Hinge lug plates 

Hinge pin 

Hoops 



Page. 



1886 
1887 
1888 
1885 

1887 
1890 
1891 
1892 
1893 
1894 
1895 
1886 
1887 
1887 
1885 
1886 
1887 
1891 
1892 
1893 
1894 
1895 
/1895 
\1896 
1885 
1886 
1884 
1885 

1886 
1887 
1888 
1891 
1893 
1894 
1895 
1906 
1885 

1885 
1886 
1887 
1886 
1887 

1892 
1887 
1902 
1904 
1893 
1896 
1897 
1889 
1887 
1903 
1899 
1887 
1886 
1887 



943 

299 

227 

273,327, 

343 

267 

57 

83 

51 

63 

27 

25 

597 

440 

446 

313, 401 

598 

447 

115 

56 

79 

37 

35 

197,206 

237 

392 

589,953 

377 

259,317, 

337 

557 

261 

221 

43 

49 

17 

15 

94 

640 

9 
603 
207 
929 
256 

344 

586 

33 

66 

264 

237 

301 

372 

593 

74 

695-698 

608 

1023 

495 
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' Subject. 


Year. 


Page. 


Guns. Bpecimens— Continued. 
TenBile tests — Continued. 

10-inch steel breech-loading— -Continued. 

Hoops 


1888 
1889 
1902 
1903 
1886 
1B87 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1887 
1887 
1903 
ri895 
11896 
1886 
1886 
1887 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1900 
1901 
1902 
1903 
1886 
1887 
1889 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1900 
1901 
1902 
1903 

1884 
1885 
1886 
1885 

1890 
1891 
1885 


233 


Do 


55 


Do 


32 


Do 


73 


Jackets 


993 


Do 


475 


Do 


74 


Do 


87 


Do 


65 


Do 


45 


Do 


28 


Do 


55 


Do 


65 


Do 


103 


Do 


61 


Do 


40 


Do 


30 


Do 


72 


Securine pin 


606 


Spindles and faceplate 


598,600 


Do 


74 


Trays 


197,206 


Trunnion hoops 


237 
1017 


Tubes '. 


973 


Do 


455 


Do 


59 


Do 


83 


Do 


41 


Do 


39 


Do 


13 


Do 


45 


Do 


63 


Do 


59 


Do 


39 


Do. 


29 


Do 


71 


Tabulation 


1078 


Do 


609 


Do 


377 


Do 


89 


Do 


94 


Do 


87 


Do ; 


57 


Do 


38 


Do 


64 


• z:^ 

Do 


67 


Do 


62 


Do 


41 


Do 


33 


Do 


74 


10-inch wire-wound, cast-iron — 

Bodies. 


415 


Do 


454 


Hoop, steel 


1093 


Sleeve, steel 


461 


10-inch wure- wound, steel — 

Jackets 


82 


Hoops 


125 


Do 


435 
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Subject. 



Guns, specimens — Continued. 
Tensile tests — Continued. 

10-inch wire-wound, steel — Continued. 

Hoops 

Sleeve 

Do 

Staves, straining test 

Tabulation 

Do 

Do 

Trunnion hoops .' 

Do 

Tubes 

Do 

Do 

10-inch wire- wrapped B. L. (Crozier) — 

Jacket 

Tabulation 

12-inch steel B. L. — 

Breechblocks and bushing 

Do 

Breech plate 

Do 

Do 

Gas checks 

Do 

Hoops 

Do 

Do 

Jackets 

Do 

Do 

Do 

Do.... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Hinge-lug plates 

Tabulation 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Spindle 

Tray 

12-inch B. L., cast-iron body, hooped and tubed with steel — 

Bodies , 

Do 

Breech bushing , 

Hoops 

Do 




Page. 



1890 
1891 
1885 
1886 
1890 
1885 
1890 
1891 
1885 
1891 
1885 
1886 
1890 

1892 
1892 

1890 
1902 
1893 
1896 
1897 
1890 
1901 
1889 
1890 
1902 
1890 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1899 
1890 
1892 
1893 
1894 
1895 
1896 
18^7 
1898 
1899 
1901 
1902 
1885 
ri895 
11896 

1885 
1886 
1885 
1885 

1886 



91 
137 
427 

1089 
858 
451 
105 
168 
431 
134 
404 

1083 
63 

93 
100 

166 

43 

264 

237 

301 

164 

65 

61 

147 

42 

130 

110 

101 

101 

73 

45 

72 

75 

112 

66 

48 

39 

695-698 

167 

113 

106 

104 

85 

49 

75 

77 

114 

50 

43 

601 

204,206 

238 



475 

1105 

581 

501 

1099, 

1119 



{ 
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Subject. 



Giiiu. specimens — Continued. 
Tensile tests — Continued. 

12-inch B. L., cast-iron body; hooped and tubed with 
steel — Continued. 

Tubes 

. Do 

Tabulation 

Do 

12-inch cast iron, B. L., breech and muzzle rings 

Tray hinge 

12-inch cast iron, B. L., lined with wire- wrapped tube — 

Body : 

Tube 

12-inch nickel steel tube 

12-inch rifle, No. 41, section of tube including rupture — 

Hydrostatic tests 

Initial strain determinations 

Mandrel tests 

Tendile tests 

12-inch gun. No. 14. 

12-inch naval, No. 36, specimens from fractured portion. . . 

12-inch wire- wound mortar, 1908 

14-inch gun, model of 1910 

16-inch B. L.— 

FoTging 

Tube 

Hoops, metal from 

Tensile and compression tests — 

Jacket cylinder, after exposure to high furnace heat 

Bvonze — 
Trays— 

8-inch B. L. rifle 

Do 

10-inch B. L. rifle 

Do 

12-inch B. L. rifle 

Do 

Do 

12-inch, cast-iron B. L. rifle 

United States navy yards 

Bo 

Do 

Tabulation 

Watertown Arsenal 

Do 

Do 

Do 

Do 

Do 

WAtervliet Arsenal 

H. 

Henry, polarity of metals Vol. I. 

Holley, experiments on steel Vol. II . 

Honduras coin, alloy for Vol. I . 

Howitzers, specimens: 
Analysis, chemical — 
7-inch B. L. siege — 

Jackets 

Tubes . 




Page. 



1885 


491 


1886 


1127 


1885 


583 


1886 


1138 


1885 


464 


1890 


679 


1886 


1143 


1885 


589 


1904 


73 


1908 


12 


1908 


20 


1908 


18 


1908 


26 


1910 


60 


1907 


107 


1910 


62-67 


1911 


43-50 


1902 


47 


1899 


161 


1903 


83 




1,43, 145 


1904^ 


148, 150 




158, 181 


,1905 


143 


1886 


/ 1192, 
\ 1196 


1895 


197, 206 


1896 


237 


1895 


206 


1896 


237 


1895 


204,206 


1896 


238 


1896 


238 


1890 


679 


1888 


708 


1889 


394 


1892 


332 


1889 


375 


1892 


331 


1893 


258, 265 


1894 


270 


1895 


203, 207 


1903 


161 


1904 


128 


1893 


257 


1881 


456 


1881 


283 


1881 


552 


1900 


1162 


1897 


582 
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Howitzers, specimene — Continued. 

Compression tests, 7-inch B. L. siege, obturator stem 

Specific gravity and hardness, 7-inch B. L. siege 

Tensile tests, 6-inch siege, model of 1908 

7-inch B. L. siege — 

Jackets 

Do 

Do 

Do 

Do 

Do 

Tubes 

Do 

Do 

Do 

Do 

Do 

Do 

Tabulation 

Do 

Do 

Do 

Do 

Hydrometer, Nicholson, how used Vol. II . 

I. 

Impact and annealing alternately: 

Effect on density of alloys Vol. I. 

Effect on density of steel Vol. I . 

Impact, annealing, and tempering. (See Annealing, tempering, 

and impact.) 
Impact: 

Effect on alloys of copper and zinc Vol. I . 

Effect on alloys for musical instruments Vol. I . 

Impact and tempering, alternately: 

Effect upon density of alloys of copper and tin Vol. I . 

Effect upon density of alloys for musical instruments . . .Vol. I . 
Impact tests, description of, in the Watertown Arsenal machine . . . 
Impact tests on: 

Copper 

Lead 

Tin 

Zinc 

Insulator, strain, tensile test 

Iron: 

Cast- 
Alternate straining, by tension and compression 

Do 

Analysis, chemical — 

Bars for alternate and repeated straining 

Carriage, microscope, of standard comparator 

Gun iron used in repeated stress tests. : 

Gtin scrap 

Methods used Vol. I . 

Samples 

Do!!;;!;!;;!!!!!!!;!!!;!;!!!!!!!!!!!!!!!!!!!;!! 

Watertown Arsenal 

Do 

Do 



Year. 



Page. 



1887 


206 


1891 


39 


1910 


35-36 


1891 


34 


1893 


43 


1897 


35 


1899 


98 


1900 


51 


1901 


35 


1891 


31 


1893 


39 


1897 


33 


1898 


59 


1899 


95 


1900 


47 


1901 


33 


1891 


39 


1893 


46 


1899 


99 


1900 


56 


1901 


36 


1881 


588 



1881 


520 


1881 


520 


1881 


549 


1881 


533 


1881 


530 


1881 


533 


1899 


859 


1899 


884 


1899 


863-878 


1899 


879-881 


1899 


882-883 


1912 


177 


1890 


700 


1892 


440 


1892 


411 


1898 


394 


1892 


547 


1892 


615 


1881 


247 


1893 


532 


1904 


124 


1905 


113 


1904 


124 


1905 


113 


1906 


154 



Ill 



Subject. 



Iron — Continued. 
Cast — Continued. 

Compreflsion tests — 

Chilled iron 

Do 

Cylinder, experimental wire-wound 

Gun iron 

Do 

Do 

Iron with and without aluminum flux 

Samples from E. D. Leavitt, Cambridge, Mass 

Sana and chilled castings 

Do 

Conclusions on porosity of, Riche's researches Vol. I . . 

Cubic compression 

Comnressicm tests— 

Before cubic compression .*. 

After cubic compression 

Tensile tests — 

Before cubic compression 

After cubic compression 

Cylinder, experimental wire-wound, changes in diameter 

during winding *. 

Flow of metal under compressive stress 

Description of tests 

Tabulation 

Frictional tests — 

Rolling, with iron and steel Vol. III. . 

Sliding, iron on iron Vol. III. . 

Sliding, iron on steel Vol. III. . 

Sliding, wrought iron on cast iron Vol. III. . 

Furnace charges and analysis and tension tests — 

Watertown Arsenal 

Do 



Do. 
Do. 
Do. 
Do. 
Do. 



And steel mixture with alloy 

Gray — 

Liquids, absorption of Vol. I. . 

Permeability of, to liquids Vol. I. . 

Tempering and annealing, alternately, effect on den- 
sity of Vol. I. . 

Hardness — 

Poole & Son Co 

Watertown Arsenal 

Do 

Do 

Do 

Watervliet Arsenal 

H^^drostatic tests, cylinders Vol. Ill . . 

Initial tension ring, measurements before and after cutting 

up.' 

Operated <»i, in cutting tests of tool steel Vol. II. . 

Specific pavity — 

Anvil for impact machine 

Drop hammer 

Robert Poole & Son Co 

Watervliet Arsenal 

Temperature tests — 

Description of tests 

Do 



Year. 



P&ge. 



1892 


461 


1908 


290 


1886 


1254 


1881 


244 


1882 


215 


1882 


237 


1890 


738 


1888 


737 


1889 


651 


1892 


455 


1881 


657 


1886 


1664 


1886 


1680 


1886 


1681 


1886 


1669 


1886 


1670 


1886 


1245 


1887 


835 


1887 


823 


1887 


839 


1881 


232 


1881 


232 


1881 


229 


1881 


231 


1894 


247 


1895 


171 


1896 


213 


1897 


269 


1898 


353 


1899 


635 


1900 


1035 


1896 


206 


1881 


554 


1881 


554 


1881 


554 


1893 


282 


1893 


283 


1894 


251 


1895 


179 


1896 


223 


1893 


283 


1881 


9 


1886 


1259 


1881 


407 


1898 


395 


1897 


281 


1893 


282 


1893 


282 


1887 


802,848 


1888 


245 



,— ^'-^ 



t*i> 



,- .1 .► 







" ^-'-^ * 



J^ 






^ ^ ^ ** 






vim 



voLin 



- -I 



1882 '' 

1898 ,, I 

1895 I ^\ 

1881 ^: 

1892 453.^^ 

1898 1 ,ni- 

1902' »- 



113 



Subject. 




^ . ' 



ron — Continued. 
Cast — Continued. 

Temperature tests — Continued. 
Tensile tests—Oontinued. 

Poole <& Son Co 

Richmond Iron Works 

' Testing machine, impact, vertical, metal for 

Springfield Armory 

Watertown Arsenal 

Do. 

Do 

Do 

Do 

Watertown Arsenal foundry, specimens 

Specimen 

Do 

Watervliet Arsenal , 

Do 

Do 

Transverse tests — 

Cupola iron, green sand castings 

Gun iron 

Miscellaneous 

Pig- 

AnalysiB, chemical , 

Co.. 

Alabama 

American 

Bessemer , 

Boiling Springs Iron Co 

Clifton 

Do 

Do 

Clove Spring 

Copake 

Hamilton 

Hinckle 

Katahdin 

Do 

Landon 

Lone Star , 

Marshall 

Miscellaneous 

Muirkirk 

Do 

Do 

Do 

Do 

Do 

Do J 

Do 

Niagara 

Nittany 

Ohio 

Oregon 

Pulasky 

Rebecca 

Do 

Richmond . . : 

Do 

Rock Run , 

Rockwood 

Do 

84793—13 8 



Page. 



1893 


282 


1906 


137 


1898 


395 


1893 


282 


1885 


709 


1889 


672 


1897 


279 


1898 


365 


1906 


135 


1910 


108-110 


1911 


121-122 


1912 


165-168 


1890 


739 


1893 


282 


1898 


395 


1885 


1162 


1882 


233 


1900 


1048 


1901 


376 


1904 


124 


1892 


615 


1904 


124 


1905 


113 


1892 


460 


1894 


251 


1896 


226 


1899 


644 


1894 


251 


1896 


227 


1897 


282 


1905 


113 


1892 


615 


1895 


181 


1897 


282 


1892 


460 


1905 


113 


1906 


153 


1892 


460 


1892 


615 


1893 


284 


1896 


226 


1897 


282 


1901 


376 


1904 


124 


1905 


113 


1899 


644 


1900 


1042 


1892 


615 


1883 


213 


1900 


1042 


1897 


282 


1899 


644 


1894 


251 


1895 


182 


1898 


369 


1895 


181 


1897 


282 
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Iron— Continued . 
Pig — Continued . 

Analysis, chemical — Continued. 

Rome 

Salisbury 

Do 

Do ., 

Do 

Do 

Do 

Do 

Seneca 

Shaparoon 

Shelby 

Spring Lake, Lake Superior 

Tonawanda 

Warwick 

Watervliet Arsenal 

Do 

Watts, Kentucky 

Hardness — 

Muirkirk 

Richmond, Salisbury, etc.. 
Rockwood, Katahdin, etc.. 
Specific gravity — 

Charcoal 

Clifton 

Emporium 

Hamilton. . .' 

Katahdin 

Lake Superior 

Landon 

Muirkirk 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Nittany 

Pulaski 

Rebecca 

Do 

Do 

Salisbury 

Do!!!!!!!!!!!!!!!!!!!! 

Do 

Do 

Do 

Do 

Shelby 

Spring Lake 

Tonawanda 

Vulcan 

Watervliet Arsenal sample . . 
Tensile tests — 

Boiling Springs Iron Co 

Clifton 

Do 

Do 

Do 



Year. 



Page. 



1905 


113 


1894 


251 


1895 


181 


1896 


227 


1897 


282 


1898 


369 


1901 


376 


1904 


124 


1894 


251 


1892 


615 


1894 


251 


1897 


282 


1898 


369 


1897 


282 


1895 


181 


1901 


376 


1896 


226 


1893 


284 


1894 


251 


1895 


181 


1894 


251 


1899 


644 


1900 


1042 


1897 


282 


1895 


181 


1899 


644 


1897 


282 


1893 


284 


1895 


182 


1896 


226 


1897 


282 


1898 


369 


1899 


644 


1900 


1042 


1901 


376 


1902 


63 


1900 


1042 


1900 


1042 


1896 


226 


1897 


282 


1899 


644 


1895 


181 


1896 


226 


1897 


282 


1898 


369 


1899 


644 


1900 


1042 


1901 


376 


1898 


369 


1897 


282 


1898 


369 


1899 


644 


1901 


376 


1892 


460 


1890 


739 


1894 


251 


1896 


226 


1899 


664 



115 



Subject, 




Iron — Continued. 
Pig — Continued. 

Tensile tests — Continued. 

Clove Spring 

Copake 

De Bardeleben 

Emporium 

Hamilton 

Hubbard Scotch 

Katahdin. 

Do 

Do... 

Lake Superior 

Landon 

Lone Star 

Muirkirk 

Do 

Do 

Do 

Do 

Do 

Do. 

Do 

Do 

Do 

Do 

Do 

Do 

Napier t 

Niagara 

Nittany 

Pulaski 

Rebecca 

Do 

Do 

Richmond 

Do 

Do 

Do 

Do 

Rock Run 

Rockwood 

Salisbury 

Do!!!!!!!!!!!:!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

Do 

Do .• 

Do 

Do 

Do 

Seneca 

Shelby 

Do 

Do 

Spring Lake, Lake Superior 

Tonawanda 

Do 

Vulcan 

Warwick 

Watervliet Arsenal 

Do 

Watts, Kentucky 

Planing, experiments on Vol . II. 

Polarity of Vol . I . 



Page. 



1894 
1896 
1897 
1900 
1897 
1895 
1890 
1892 
1895 
1899 
1897 
1892 
1890 
1891 
1892 
1893 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1904 
1895 
1899 
1900 
1900 
1896 
1897 
1899 
1890 
1894 
1895 
1896 
1898 
1898 
1895 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1894 
1890 
1894 
1898 
1897 
1897 
1898 
1899 
1897 
1895 
1901 
1896 
1881 
1881 



251 
227 
282 

1042 
282 
182 
739 
460 
181 
644 
282 
460 
739 
291 
460 
284 
182 
226 
282 
369 
644 

1042 

376 

63 

90 

181 

644 

1042 

1042 
226 
282 
644 
739 
251 
182 
226 
369 
369 
181 
251 
181 
226 
282 
369 
644 

1042 
376 
251 
739 
251 
369 
282 
282 
369 
644 
282 
182 
376 
226 
634 
456 



116 



Subject. 




Ir on — Continued . 

ReroUed, general description of experiments on Vol. I. 

Set from strains and distortion, experiments to d£tenaina\ 

Vol. I./ 
Soft, tempering or impact and annealing, alternately, effect on 

density of Vol. I. 

Wrought — 

Alternate straining of bars — 

Cold rolled 

Previously strained 

Do 

Do 

Aluminimi in, analysis to determine Vol. I. 

Analysis, chemical — 
Bars for — 

Alternate straining 

Compression tests 

Beams — 

Ores used Vol. II. 

Results obtained Vol. II. 

Burden's best 

Chain cable Vol. I. 

Cold rolled, for annealing tests 

Flange iron, charcoal 

Methods used Vol. I. 

Norway 

Properties, physical Vol. II. 

Puddled, best 

Refined, common 

Standards established by Vol. I. 

Value of... Vol. I. 

Bar, elastic limit, method of determination for tensilel 

tests Vol . I . / 

Barking of Vol. I. . 

Bending tests — 

"Muck-iron " slabs .'Vol. III. . 

Pins, turned Vol . III. . 

"Reheated-iron" slabs Vol. III. . 

Cables, chain, requirements Vol. I . . 

{See also Tensile tests.) 
Cables, material for — 

A, manufacture and properties of Vol. I. . 

F, manufacture of Vol. I . . 

F, first lot- 
Manufacture of Vol. I.. 

Properties of Vol. I. . 

F, second lot — 

Manufacture of Vol. I. . 

Properties of Vol. I. . 

F, third lot, manufacture and properties of Vol. I. . 

F and Fx, effect of impact upon Vol. I . . 

Fx, No. 1, manufacture and properties of Vol. I. . 

Fx, No. 3, manufacture and properties of Vol. I. . 

N, manufacture and properties of Vol. I. . 

P, manufacture and properties of Vol. I . . 

Carbon in, effect on properties of Vol. I. . 

Carbon, total, in, analysis to determine Vol. I. . 

Chromium in, analysis to determine Vol. I. . 

Cobalt in — 

Analysis to determine Vol. I. . 

Effect on properties of Vol. I. . 

Columns, material for Vol. Ill . . 

Compression tests (see also Columns) — 

Bars, channel, for columns Vol. III. . 

Do 



18$1 
1881 

1881 



Page. 



{ 



4 

466, 

468, 471 

553 



1892 


435 


1886 


1614 


1890 


698 


1892 


432 


1881 


253 


1892 


411 


1883 


55 


1881 


221 


1881 


220, 223 


1901 


649 


1881 


223 


1892 


494 


1893 


532 


1881 


247 


1901 


649 


1881 


223 


1901 


649 


1901 


649 


1881 


235 


1881 


235 


1881 


/ 25,27, 
\ 31, 293 


1881 


125 


1881 


198 


1881 


171 


1881 


198 


1881 


11 


1881 


40 


1881 


42 


1881 


34 


1881 


34 


1881 


36 


1881 


37 


1881 


38 


1881 


44 


1881 


42 


1881 


44 


1881 


39 


1881 


40 


1881 


229 


1881 


256 


1881 


253 


1881 


251 


1881 


231 


1881 


151 


1881 


146 


1885 


1088 
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Iron — Continued. 

Wrought — Continued. 

Compression tests — Continued. 

Bars, square, 3 by 3 inches 

One l)-inch pin end and one flat end 

Tabulation 

Two flat ends 

Two pin ends — 

finch pins 

IJ-inch pins 

li-inch pins 

l}-inch pins 

2i-inch pins 

**I" beams, full size — 

6-inch 

7-inch 

8-lnch 

9-inch 

10-inch 

lOi-inch 

15-inch 

Refined, double 

Refined, extra 

CoBUuction of area of, irregular, under tension Vol. I. . 

Cooling rate of, effect on properties Vol. I. . 

Copper in — 

AnalysiB to determine Vol. I. . 

Eflect on properties of Vol. I. . 

Crane, derrick, material for 

Crystallization of Vol. I. . 

Cubic compression 

Compression tests — 

Before cubic compression 

After cubic compression 

Tensile tests— 

Before cubic compression 

After cubic compression 

Effect on tensile strength of — 

Annealing at different temperatures — 
Rolled cold- 
Description 

Tests.... 

Heating and cooling — 
Puddled, best — 

Natural state 

Heated bright yellow and cooled in air 

Heated bright yellow and quenched in oil 

Heated bright yellow and Quenched in water... 

Heated full yellow and cooled in air 

Heated full yellow and quenched in oil 

Heated full yellow and quenched in water 

Heated full yellow and quenched in brine 

Heated full yellow, quenched in brine, reheated 

and cooled in air •.•••: 

Heated full yellow, quenched in oil, reheated 

and cooled in air 

Diagrams 

Tabulations 

Burden 'is best — 

Natural state 

Heated bright yellow said cooled in air. 

Heated bright yellow and quenched in oil 

Heated bright yellow and Quenched in water... 
Heated full yellow and cooled in air 




1883 
1883 
1883 
1883 

1883 
1883 
1883 
1883 
1883 

1882 
1882 
1882 
1882 
1882 
1882 
1882 
1903 
1891 
1881 
1881 

1881 
1881 
1902 
1881 
1886 

1886 
1886 

1886 
1886 



Page. 



54-118 
106 
118 
102 

110 
112 
55 
114 
116 

224 
225 
226 

220, 223 
227 
222 
229 
398 

596, 599 

121 

99 

250 

230 

58 

126 

1663 

1678 
1679 

1667 
1668 



1892 


494 


1892 


495 


1902 


167, 189 


1902 


172 


1902 


173 


1902 


173 


1902 


179, 190 


1902 


180, 192 


1902 


181 


1902 


191 


1902 


193 


1902 


194 


1902 


188 


1902 


188, 195 


1902 


169 


1902 


174 


1902 


174 


1902 


174 


1902 


182 
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Iron — Continued. 

Wrought — Continued. 

Effect on tensile strength of — Continued. 
Heating and cooling— Continued. 
Burden's best— Continued. 

Heated full yellow and quenched in oil 

Heated full yellow and quenched in water 

Diagrams 

Tabulation 

Common refined — 

Natural state 

Heated full yellow and cooled in air 

Heated full yellow and quenched in oil 

Heated full yellow and quenched in water 

Diagrams 

Tabulation 

Norway — 

Natural state 

Heated bright yellow and cooled in air. 

Heated bright yellow and quenched in oil 

Heated bright yellow and auenched in water. . . 

Heated full yellow and cooled in air 

Heated full yellow and quenched in oil 

Heated full yellow and quenched in water 

Diagrams 

Tabulation 

Overstraining — 

Description 

Tests- 
Burden's best 

Norway 

Puddled, best 

Refined, common 

Diagrams 

Tabulation 

Slow and rapid fractures 

Elastic limit of — 

Ratio to strength Vol. I . . 

Tensile test, results of Vol. I . . 

Variation in Vol. I . . 

Elastic limit and yield point, comparison of Vol. I . . 

Elasticity, coefficient of, values of. Vol. II. . 

Elongation, percentage of, dependent on length of speci- 
men Vol. I. . 

Flow of metals, imder compressive stress — 

Annealed specimen from fractured bar 

Description of tests ^ 

Tabulation 

Unannealed specimen from fractured bar 

Flow of, imder load, molecular change Vol. I . . 

Form, change of, at tensile limit and rupture Vol. I. . 

Form, change of, under steady and sudden loads Vol. I. . 

Form, successive changes of, stresses required Vol. I. . 

Frictional tests with — 

Cast iron Vol. III. . 

Russia iron Vol. III. . 

Steel Vol. III.. 

Tube with steel nut and ring 

Tube with steel ring shrunk on 

Galvanized, wire, rounof, tensile tests 

Graphite in, analysis to determine Vol. I. . 

Heating of, effect of variation in Vol. I. . 

*'I '* beams, specimens, tension and compression tests 

Impact tests, bars bent by, for chain cables — 

Impact upon Vol. I. . 




Page. 



1902 
1902 
1902 
1902 

1902 
1902 
1902 
1902 
1902 
1902 

1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 
1902 

1901 

1901 
1901 
1901 
1901 
1901 
1901 
1887 

1881 
1881 
1881 
1881 
1881 

1881 

1887 
1887 
1887 
1887 
1881 
1881 
1881 
1881 

1881 
1881 
1881 
1894 
1894 
1897 
1881 
1881 
1882 

1881 



183 
184 
188 
188 

167 
176 
177 
178 
188 
188 

171 
175 
175 
175 
185 
186 
187 
188 
188 

417 

433 
443 
426 
418 
450 
450 
924 

31 

27,32 

30 

32 

219 

22,26 

837 
823 
839 
836 
462 
112 
113 
119 

231 
227 

224, 227 
289 
289 
322 
289 
34,38 

217, 221 

43 
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Subject- 



Iron — Continued. 

Wrought — Continued. 

Impact tests, bars bent by, for chain cables — Continued. 
Impact — 

Crystallization of fractures Vol. I 

Fractures of, appearance Vol. I 

General conclusions from Vol. I 

Iron contract chain Vol. I 

Iron — 

Hammered Vol. I 

A Vol.1 

B Vol. I 

C Vol.1 

D Vol.1 

E Vol.1 

F Vol.1 

K Vol.1 

M Vol.1 

N Vol.1 

O Vol.1 

Methods used Vol. I 

Results of Vol. I 

Symbols used in tables, explanation of Vol. I 

Initial strains, bar — 

Alternate straining 

Cold rolled 

Manganese in — 

Analysis to determine Vol. I 

Effect on properties of Vol. I 

Method of manufacture for beams Vol. II 

Moduli of elasticity for tension and compression — 

Pencoyd Iron Co 

Phoenix Iron Co 

Necking of, irregular (reduction in diameter) Vol. I 

Nickel m— 

Analysis to determine Vol. I 

Effect on properties of Vol. I 

Oxide of iron m, analysis to determine Vol. I 

Phosphorus in — 

Analysis to determine Vol. I 

Effect on properties of Vol. I 

Proof stress for Vol. I 

Properties of — 

Chemical and physical, comparison with steel. . .Vol. I 
Conclusions from chemical and physical results. Vol. I 

Effect of chemical composition on Vol. I 

Physical and chemical, comparison of Vol. I 

Physical and chemical (summary of 16 irons). . .Vol. I 

Remarks on Vol. I 

Reduction by rolls — 

Effect of Vol. I 

Investigation of Vol. I 

Requirements for chain cables Vol. I 

Shearing tests, plates 

Silicon m — 

Analysis to determine Vol. I 

Effect on properties of Vol. I 

Slag in — 

Analysis to determine Vol. I 

Effect on properties of Vol. I 

Steel mixture witn alloy 

Strength of — 

Causes of variation in Vol. I 

Conclusions regarding effect of reduction by rolls .Vol. I 
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1881 


126 


1881 


123, 126 


1881 


123 


1881 


128 


1881 


130 


1881 


135 


1881 


137 


1881 


138 


1881 


139 


1881 


140 


1881 


141 


1881 


142 


1881 


143 


1881 


143 


1881 


143 


1881 


126 


1881 


128 


1881 


127 


1892 


437 


1891 


273 


1881 


261 


1881 


230 


1881 


220 


1882 


213 


1882 


210 


1881 


121 


1881 


251 


1881 


231 


1881 


260 


1881 


248 


1881 


226 


1881 


30 


1881 


236 


1881 


238 


1881 


226 


1881 


222 


1881 


225 


1881 


236 



1881 
1881 
1881 
1882 

1881 
1881 

1881 
1881 
1885 

1881 
1881 



36, 39, 41 
33 
11 
169 

248 
228 

260 
231 
701 

173 
45 
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Iron — Ooiktinued. 

Wrought — Continued. 

Strength of — Continued. 

Core Vol. I.. 

E£fect of error in determining the diameter of speci- 
mens Vol. I . . 

Effect of variation in diameter Vol. I . . 

Effect of variation in diameter of bar Vol. I . . 

Increasing the, effect of variation in properties of 

iron Vol. I . . 

Increasing the, results of tests Vol. I . . 

Increasing the, Thurston ^s experiments on Vol. I . . 

Ratio to elastic limit Vol. I . . 

Results of tenedle tests Vol. I . . 

Test pieces fh)m bar, before and after rupture... Vol. I . . 

Test pieces with and without skin. Vol. I . . 

Uniform production of, in bars of various sizes V(d. I . . 

Ultimate, and rupture Vol. I . . 

Stress, elevation of the limit of Vol. I.. 

Sulphur in — 

Analysis to determine Vol. I . . 

Effect on properties of Vol. I . . 

Temperature tests — 

description of tests 

Do 

Bar A— 

Coefficient of expansion used in estimating temper- 
atures 

Do 

Tensile tests at — 

70° F 

308° F 

570° F 

689^ F 

889° F 

991° F 

1,164° F 

1,322°F 

1,568° F , 

Diagrams 

No. 28. Stress on ruptured section, tensile 
strength, and elastic limit at different 
temperatures. 
No. 30. Percentage elongations at different 
stresses and temperatures. 

Tabulation 

Bar B— 

CoeflBcient of expansion used in estimating tem- 
peratures 

Do 

Tensile tests, at — 

70° F 

179° F 




228° 


F 


256° 


F 


367° 


F 


412° 


F 


476° 


F 


523° 


F 


551° 


F 


592° 


F 


659° 


F 


662° 


F 


684° 


F 



1881 

1881 
1881 
1881 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1881 
1881 

1887 
1888 



1887 
1888 

1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
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1888 



43 

29 

205 

33 

113 

110 

107, 108 

31 

27 

114 

105 

42,44 

112 

107 

247 
231 

848 
245 



847 
245 

460 
461 
462 
463 
464 
465 
466 
467 
468 
502 



511 



1887 


847 


1888 


245 


1888 


473 


1888 


474 


1888 


475 


1888 


476 


1888 


477 


1888 


478 


1888 


479 


1888 


480 


1888 


482 


1888 


484 


1888 


485 


1888 


487 


1888 


489 
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I ron — Continued . 

Wrought — Continued . 

Temperature tests — Continued. 
Bar B^]/ontinued. 

Tensile tests, at — Continued. 

726° F 

743° F 

804° F 

915° F 

964° F 

X,079°F 

1,201° F 

1,434° F 

1,518° F 

Diamms , 

r^o. 29. Stress on ruptured sectiw. tensile 
strength, and elastic limit at aiffexent 
temperatures. 
No. 31. Stress-strain ciirves at different 

temperatures. 
No. 32. Tensile strengths and elastic limits 
of bars which were strained while hot and 
subsequently ruptured while cold, as 
compared with same properties o£ ban 
ruptured while hot. 

Tabulation 

"Muck-bar" axle No. 5— 

Coefficient of expansion used in estimating tsm- 

peratures 

Do 

Tensile test 3 — 

195° F 

379° F 

565° F 

813° F 

Diagram 

No. 28. Stresj on ruptured section, tensile 
strength, and elastic limit at ai£Ferent 
temperatures. 

Tabulation 

Bars- 
Coefficient of expansion used in estimating tem- 
peratures — 

Description of tests 

Details and average results 

Tensile tests to determine modulus of elasticity — 

Description of tests 

Bar, 84° to 495° F 

Bar, 88° to 450° F 

Bar, 84° to 452° F 

Diagrams, modulus of elasticity at different 

temperatures 

Tabulation 

2J by 11 inch- 
Contractile force developed, cooling from a light- 
red heat 

Tensile tests — 

Atmospheric temperature 

1,000° F. toabout 300° F 

1} by 1 inch, contractile force developed, cooling 

from bricht-red heat 

Plates used in oox columns — 

Contractile force developed while cooling from 
different temperatures 



1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
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1887 


847 


1888 


245 


1888 


469 


1888 


470 


1888 


471 


1888 


472 


1888 


503 



1888 



1887 
1887 

1887 
1887 
1887 
1887 

1887 
1887 



1885 

1885 
1885 

1885 



1888 



490 
491 
492 
493 
494 
495 
496 
497 
498 
502 



512 



511 



840 

847 

848 
850 
852 
853 

872 
849 



1059 

1060, 62 
1061 

1063,64 



516, 517 
518 
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Iron — Continued . 

Wrought — Continued. 

Temperature tests — Continued. 
, Plates used in box columns — Continued. 

Tensile tests — 

Atmospheric temperature 

618° F 

819° -F 

970° to 1,020° F 

1,229° F 

Modulus of elasticity at different temperatiures.. 
Tensile tests — 
Bars — 

Chord 

Common roimd 

Tabulation 

Eye Vol. III.. 

Do 

Description 

Tabulation 

Kou^, before and after welding Vol. III. . 

Do!!!!!!!!!!!!!*!!'!!"!!!"!!!!!!!!"!!!!!! 

Twisted, comparison with plain, Burden's iron 

Bolts 

Do 

Bridge construction, bars for 

Bridge hangers 

Burden. 

Do 

Chain iron 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Columns, material for Vol. III. . 

Crane derrick, material for 

Elongation in each inch Vol. I . . 

"I " beams, specimens 

Kinds, for chain cables — 

Hammered Vol. I . . 

A Vol.1.. 

B Vol.1.. 

C Vol.1.. 

D Vol.1.. 

E Vol.1.. 

F Vol.1.. 

G Vol.1.. 

H Vol.1.. 

I Vol.1.. 

J Vol.1.. 

K Vol.1.. 

L Vol. I.. 

M Vol.1.. 

N Vol.1.. 

O Vol.1.. 

P Vol.1.. 

Notes upon — 

Hammered Vol. I . . 

A Vol.1.. 
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514, 515 


1888 


516 


1888 


518 


1888 


519 


1888 


519 


1888 


517 


1885 


1085 


1888 


523 


1888 


562 


1881 


220 


1886 


1602 


1886 


1571 


1886 


1617 


1881 


240 


1882 


208 


1895 


279 


1903 


411 


1884 


446 


1893 


319 


1896 


344 


1887 


935 


1895 


278 


1898 


393 


1886 


1751 


1888 


658 


1891 


722 


1893 


307, 309 


1894 


258 


1895 


192, 278 


1896 


232 


1897 


297 


1881 


151 


1902 


58 


1881 


24 


1882 


217, 221 


1881 


48 


1881 


49 


1881 


52,55 


1881 


52, 57, 60 


1881 


59 


1881 


52,62 


1881 


62 


1881 


53 


1881 


53 


1881 


53 


1881 


54 


1881 


81 


1881 


54 


1881 


55,89 


1881 


84 


1881 


86 


1881 


86 


1881 


212 


1881 


214 
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Iron — Gondnued . 

Wrought — Continued. 

I^nfiile testa — Continued. 

Kinds, for chain cables — Continued. 
Notes upon— Continued. 

B 



C. 

D. 

E. 

F. 

G. 

H. 

I.. 

J. 

K. 

L. 

M. 

N. 

O. 

P. 



Vol. 
.Vol. 
Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 
.Vol. 



Miscellaneous specimens Vol. II 

Do 

Do 

Do 

Do - 

Do 

Do 

Do 

Do 

Plate*— 

Boiler Vol. III.. 

Do 

Do 

Used in riveted joints — 

Plain specimens 

Grooved specimens — 

Drilled grooves 

Do 

Punched grooves 

Do 

Resistance to tearing out at rivet holes — 

Drilled holes 

Punched holes 

Supervising Architect, Washington, D. C 

Kefined, best 

Refined, double — 

Description Vol. III. . 

Do 

Tests Vol. III.. 

Do 

Do Vol. III.. 

Do 

Do Vol. III.. 

Retests 

Do 

Do 

Do 

Tabulation Vol. III.. 

Do 

Refined, extra — 

Description Vol. III. . 

Do 

Tests Vol. III.. 

Do 
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1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1882 
1883 
1885 
1887 
1888 
1890 
1895 
1900 

1881 
1882 
1887 

1882 

1882 
1883 
1882 
1883 

1882 
1882 
1884 
1882 

1881 
1886 
1881 
1882 
1881 
1882 
1881 
1882 
1886 
1903 
1904 
1881 
1882 

1881 
1891 
1881 
1882 



215 
215 
216 
216 
217 
218 
218 
218 
218 
218 
219 
220 
221 
221 
221 
248 
206 
210, 215 

1090 
980 
564 
861 
277 

1073 

238 
183 
979 

10,180 

143 
10 

142 
12 

159 
164 
447 
208 

196 

1654 

203, 209 

190 

213 

196 

217 

202 

1654 

396 

281 

170 

205 

196 

593 

199,206 

187 
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Iron — C<Mitinued . 

Wrought — Contiiiued. 

Tensile testa — Continued. 

Refined, extra — Continiwd. 

Tests Vol. in.. 

Do 

Do Vol. III.. 

Betests 

Do 

Do 

Do 

Tabulation Vol. III. . 

Do 

Truss rod, Ulster iron 

Transverse teste — 

Hammered iron 

**I" beajBui — 

10i4nch Vol. III.. 

15-inch , Vol. III. . 

i 5-inch with brick arches, and floor resting 

thereon Vol. III.. 

Pins, turned Vol. III.. 

Welding of, theories on Vol. I.. 

Welding without oxidation Vol. I. . 

(See also Beams, Cables, and Columns.) 

J. 

Joints: 

Bolted— 

Tensile tests — 
Steel plates — 

Butt joints, double bolted — 
}-inch plates — 

}-inch iron bolts, U-inch punched holes. . . 
}-inch steel bolts, |i-inch punched holes. . 
Butt joints, triple bolted — 

J-inch plates, f -inch iron bolts, -JJ-ineh punched 

holes, 3i-inch pitch 

J-inch plates, J-inch iron bolts, fj-inch punched 

holes, 3J-inch pitch 

J-inch plates — 

}-inch iron bolts, -fi-inch punched holes. . . 
J-inch steel bolts, -J^inch punched holes. . 
Butt joints, multiple bolted — 

J-inch plates, f-inch iron bolts, fj-inch punched 

holes, 3i-inch pitch 

}-inch plates, f-inch iron bolts, IJ-inch punched 
holes — 

34-inch pitch 

6-inch pitch , 

J-inch u-on bolts, H-inch punched holes. . . 
J-inch steel bolts, -jll-inch punched holes. . . 
Lap joints, double bolted — 
i-inch plates — 

J-inch iron bolts, U-inch punched holes. . . 
J-inch steel bolts, fj-inch punched holes. . . 
Lap joints, triple bolted — 

J-inch plates, f-inch iron bolts, fj-inch punched 

holes, 3i-inch pitch 

J-inch plates — 

f-inch iron bolts, IJ-inch punched holes, 

34-inch pitch 

J-inch iron bolts, ^-inch pundhed holes. . . 
J-inch steel bolts, ^^-inch punched holes. . . 



1881 


211 


1882 


193 


1881 


215 


1882 


199 


1885 


1065 


1891 


594 


1891 


598 


1881 


170 


1882 


198, 205 


1895 


279 


1882 


232 


1881 


15 


1881 


12 


1881 


10 


1881 


171 


1881 


231 


1881 


238 



1896 



1896 
1896 
1896 
1896 



1896 
1896 



1896 



1896 
1896 
1896 
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1896 
1896 


293 
292 


1896 


337 


1896 


335 


1896 
1896 


297 
296 



333 



327 

324, 330 

301 

300 



281 
281 



^21 



312 
285 
284 
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Joints —Continued. 
Bolted — Ooncinued . 

Tensile tests — Continued. 
Steel plates — Continued. 

Lap joints, multiple bolted — 

1-inch plates, f-inch iron bolts, J^-inch punched 
holes — 

5-inch pitdi 

6-inch pitch 

J-inch plates — 

t-inch iron bolts, -H-ii^ch punched holes — 

3i-inch pitch 

5-inch pitch 

}-inch iron bolts, J|-inch punched holes. . . 

}-inch steel bolts, ft-inch punched holes. . . 

}-inch plates, f-inch iron bolts, ^inch punched 

holes 

Brazed — 

Cast-iron, tensile test 

Do 

Riveted — 

Description of tests 

Do 

Do 

Do 

Do 

Do 

Do 

Drawings diowing location of test strips and plates in origi- 
nal sheets 

Do 

Tensile tests of material used 

Riveted — 

Frictional tests — 
Iron plates — 

Butt joints, single riveted — 

J-inch plates, -^J-ineh iron rivets, }-inch drilled 

holes 

f-inch plates, }-inch iron rivets, |f-inch drilled 

holes 

Lap joints, single riveted — 

}-inch plates, f-inch iron rivets, |f-inch drilled 

holes 

f-inch plates, ff-inch iron rivets, f-inch drilled 

hc^es 

Steel plates — 

Lap joints, single riveted — 

i-inch plates, f-inch iron rivets, -Jf-inch drilled 

holes 

•jVinch plates, f-inch iron rivets, -Jf-inch 

drilled holes 

f-inch plates, IJ-inch iron rivets, }-inch drilled 

holes 

Miscellaneous tests and tabulations — 
Material used — 

Details of test strips 

Do 

Do .' 

Do 

Do 

Do 

Strips from fractured ends of joints 

Do 

Rivet metal 




Page. 



1896 


318 


1896 


315 


1896 


310 


1896 


307 


1896 


289 


1896 


288 

1 


1896 


304 


1904 


90 


1905 


87 


1882 


9 


1883 


18 


1885 


710 


1886 


1263 


1887 


882 


1891 


445 


1896 


247 


1885 


938 


1886 


1560 


1885 


921 



1882 


178 


1882 


177 


1882 


175 


1882 


173 


1882 


176 


1882 


171 


1882 


174 


1882 


10 


1883 


9 


1885 


712 


1887 


883 


1895 


283 


1896 


248 


1882 


115 


1885 


922 


1885 


921 
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Joints — OoDtinued. 

Riveted — Continued. 

Miscellaneous tests and tabulations — Continued. 

Resistance of iron and steel plates to tearing out at rivet 

holes 

Shearing tests of steel rivets 

Tabulations — 

Efficiencies of joints 

Difference between efficiencies and ratios of net to 

gross areas 

Excess in strength of net section of joint over test 

strips 

Compression on bearing surface of rivets and excess 

in tensile strength of net section of plate 

Diagrams, stress strain, joints and plates 

Tensile tests — 
Iron plates — 

Butt joints, single riveted — 

i-inch plates, f-inch iron rivets, -Ji-inch 

punched holes, If-inch pitch 

Tabulation 

f-inch plates, fj-inch iron rivets, }-inch 

punched holes, 2-inch pitch 

Tabulation 

i-inch plates, }-inch iron rivets, -fj-inch 

punched holes, 2-inch pitch 

Tabulation 

f-inch plates, 1-inch iron rivets, 1-^inch 

punched holes, 2f-inch pitch 

Tabulation 

}-inch plates, IJ-inch iron rivets, 1-^inch 

punched holes, 2.9-inch pitch 

Tabulation 

Lap joints, single riveted — 
i-inch plates — 

■^-mch iron rivets, i-inch drilled holes, 

1-jVinch pitch 

f-inch iron rivets, -tJ-inch drilled holes, 

2-inch pitch 

f-inch iron rivets, -H-inch punched holes — 

If-inch pitch 

2-inch pitch 

i-inch steel rivets, A-J^cl^ punched holes, 

If-inch pitch 

f-inch steel rivets, -Jf-inch punched holes, 

2-inch pitch 

Tabulation 

f-inch plates — 

f-inch iron rivets, -Jf-inch drilled holes, 

2-inch pitch (reenforced^ 

If-inch iron rivets, }-inch drilled holes, 

2-inch pitch 

}-inch iron rivets, Jf-inch drilled holes, 

2-inch pitch (reenforced) 

f-inch iron rivets, punched holes, 1.8-inch 

pitch (old boiler joints) 

^inch iron rivets, }-inch punched holes — 

If-inch pitch 

Do 

2-inch pitch 

1-incb iron rivets, 1-^inch punched holes, 

2t*riiich pitch 

Tabulations 

Do 
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146 
179 


1886 
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1886 


1556 


1886 


1557 


1886 
1885 


1558 
936 



1882 
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30 
130 


1883 
1883 


23 
46 


1883 
1883 


25 
48 


1883 
1883 


27 
48 


1883 
1883 


29 
48 


1882 


24 


1882 


17 


1882 
1882 


19 
13 


1882 


21 


1882 
1882 

1882 


15 
125 

39 


1882 
1882 


34 

\^ 
41 


1882 


184 


1882 
1883 
1882 


36 
18 
32 


1882 
1882 
1883 


38 

131, 135 

46 
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Jointe— Continued. 

Riveted — Continued. 

Tensile tests — Continued. 
Iron plates — Continued. 

lip joints, single riveted — Continued, 
f-inch plates — 

}-inch iron rivets, H-inch drilled holes, 

2-inch pitch 

J-inch iron rivets, -fj-inch punched holes, 

2-inch pitch 

}-inch steel rivets, H-inch drilled holes, 

2-inch pitch 

Tabulations 

Do 

f-inch plates, 1-inch iron rivets, 1-^inch 

punched holes, 2f-inch pitch 

Tabulation 

}-inch plates, IJ-inch iron rivets, l^-inch 

punched holes, 3-inch pitch 

Tabulation 

La^ joints, double riveted — 
J-inch plates — 

■j^inch iron rivets, J-inch drilled holes, 

2-inch pitch 

J-inch iron rivets, ^inch punched holes, 

If-inch pitch 

Tabulation 

j-inch plates — 

•H-inch iron rivets, f-inch drilled holes, 

3J-inch pitch 

-}J-inch iron rivets, }-inch punched holes, 

2-inch pitch 

Tabulation 

J-inch plates, }-inch iron rivets, JJ-inch 

punched holes, 2-inch pitch 

Tabulation 

f-inch plates, 1-inch iron rivets, ItV^^ch 

punched holes, 2f-inch pitch 

Tabulation 

J-inch plates, IJ-inqh iron rivets, l-^-inch 

punched holes, 3-inch pitch 

Tabulation 

Spliced joints, multiple riveted, J-inch plates, Jl- 
inch iron rivets, J-inch drilled holes, 3-mch pitch 
Iron and steel plates — 

Lap joints, double riveted, J-inch plates, JJ-inch 
iron rivets, J-inch punched holes, 2-inch pitch. . 

Tabulation 

Steel angles, angles 3 by 3 by J-inch — 

f-inch iron rivets, fj-inch punched holes, 3-inch 

pitch 

f-mch iron rivets and bolts, -IJ-inch punched holes, 

3-inch pitch 

Steel plates — 

Butt joints, single riveted — 
J-inch plates — 

^mch iron rivets, f-inch drilled holes — 

If-inch pitch 

1 J-inch pitch 

ll-inch pitch 

-}J-incn iron rivets, J-inch drilled holes — 

1 J-inch pitch 

l}-inch pitch 



1882 
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1882 


51 
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1882 
1883 


55 
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46 


1882 
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59 
138 
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63 
140 
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28 
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49 


1882 
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44 
133 


1882 
1882 


57 
137 


1882 
1882 


61 
138, 139 


1882 
1882 


65 
140 


1882 


181 


1882 
1882 


46 
133 


1896 


338 


1896 


3B9 


1885 
1885 
1885 


809 
813 
815 


1885 
1885 


818 
819 
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Joints — Continued. 

Riveted — Continued. 

Tensile testa— Continued. 
Steel plates — Continued. 

Butt joints, single riveted — Continued. 
}-inch plates — Continued. » 

f|<inch iron rivets, }-inch drilled holes — 
Continued. 

2-inch pttdi 

24-indi pitch 

2V'inch pitch ^ 

^incn iron rivets, |-inch drilled holes — 

l}-indi pitch 

2^inch pitch 

2J-inch pitch 

2i-inch pitch 

2|-inch pitch 

2J-inch pitch 

2t-inch pitch 

2}-inch pitch 

2^inch pitch 

3-inch pitch 

l^inch iron rivets, 1-inch drilled holes — 

2-inch pitch 

2J-inch pitch 

2i-inch pitch 

2|-inch pitch 

2i-inch pitch 

2f-inch pitch 

2Mnch pitch 

2}-inch pitch 

3^nch pitch 

Tabulation 

Do 

■iV^nch plates— 

iV^ncii iron rivets, J-inch drilled holes — 

1-inch pitch 

IJ-inch pitch 

li-inch pitch 

rt-incn iron rivets, 1-inch drilled holes, 3J- 

inch pitch 

Tabulation 

f-inch plates — 

^mch iron rivets, f-inch drilled holes — 

If-inch pitch 

l}-inch-pitch 

fj-inch iron rivets, f-inch drilled holes — 

l}-inch pitch 

1 J-inch pitch 

2-inch pitch 

2J-inch pitch 

ff-inch iron rivets, }-inch drilled holes — 

l}-inch pitch 

2-inch pitch 

2J-inch pitch 

2j-inch pitch 

2f-inch pitch 

2J-inch pitch 

if-inch iron rivets, 1-inch drilled holes — 

2-inch pitch 

2f -inch pitch 

2j^nch pitch 

2}-inch pitch 

2J-inch pitch 



Page. 



1885 


821 


1885 


823 


1885 


826 


1885 


829 


1885 


832 


1885 


834 


1885 


836 


1885 


839 


1885 


841 


1885 


844 


1891 


448 


1891 


450 


1891 


456 


1885 


847 


1885 


850 


1885 


852 


1885 


854 


1885 


856 


1885 


859 


1885 


862 


1885 


865 


1885 


868 


1885 


922 


1891 


560, 562 


1891 


486 


1891 


487 


1891 


488 


1891 


492 


1891 


568, 570 


1885 


871 


1885 


874 


1885 


876 


1885 


878 


1885 


881 


1885 


883 


1885 


885 


1885 


887 


1885 


889 


1885 


891 


1885 


893 


1885 


895 


1885 


899 


1885 


901 


1885 


903 


1885 


906 


1885 


908 
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Subject. 




Joints — Continued . 

Riveted — Continued. 

Tensile tests — Continued. 
Steel plates — Continued. 

Butt joints, single riveted — Continued. 
|-inch jplates — Continued. 

f(-mch iron rivets, 1-inch drilled holes — 
Continued. 

2t-inch pitch 

2J-inch pitch 

2|-inch pitch 

Tabulation 

T^y-i^ch plates — 

•H-inch iron rivets, J-inch drilled holes — 

2-inch pitch 

21-inch pitch 

2i-inch pitch 

2|-inch pitch 

•H-inch iron rivets, }-inch punched holes — 

2-inch pitch 

2J-inch pitch 

2i-inch pitch 

Tabulation 

Butt joints, single riveted, tested hot and cold — 
J-inch plates — 

^inch iron rivets, {-inch drilled holes — 

l|-inch pitch 

IJ-inch pitch 

2-inch pitch 

l}-inch pitch, 200° F.. 

IJ-inch pitch, 300° F 

2.inch pitch, 350° F. 

•^inch iron rivets, J-inch drilled holes — 

IJ-inch pitch 

2-inch pitch 

2J-inch pitch 

2j-inch pitch 

2f-inch pitch 

l|-inch pitch, 250° F 

2-inch pitch, 300° F 

2i-inch pitch, 400° F 

2J-inch pitch, 500° F 

2|-inch pitch, 350° F 

•JJ-inch. iron rivets, 1-inch drilled holes — 

2-inch pitch 

2J-inch pitch 

2i-inch pitch 

2|-inch pitch 

2J-inch pitch 

2f-inch pitch 

2|-inch pitch 

2-inch pitch, 250° F 

2i-inch pitch, 300° F 

21-inch pitch, 200° F 

2j-inch pitch, strained hot, then rup- 
tured cold 

2i-inch pitch, strained hot, then rup- 
tured cold 

2t-inch pitch, 400° F 

2J-inch pitch, 500° F 

•fj-inch steel rivets, 1-inch punched holes, 
2-inch pitch ' 

8479a— 13 ^9 



1883 



Page. 



1885 


910 


1885 


912 


1885 


915 


1885 


928 


1891 


529 


1891 


531 


1891 


533 


1891 


535 


1891 


530 


1891 


532 


1891 


534 


1891 


580 


1886 


1271 


1886 


1275 


1886 


1277 


1886 


1269 


1886 


1273 


1886 


1279 


1886 


1281 


1886 


1285 


1886 


1291 


1886 


1293 


1886 


1299 


1886 


1283 


1886 


1287 


1886 


1289 


1886 


1295 


1886 


1297 


1886 


1303 


1886 


1305 


1886 


1311 


1886 


1315 


1886 


1319 


1886 


1321 


1886 


1327 


1886 


1301 


1886 


1307 


1886 


1309 


1886 


1313 


1886 


1317 


1886 


1323 


1886 


1325 



39 
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Subject. 




Joints — Continued. 

Riveted — Continued . 

Tensile tests — Continued. 
Steel plates — Continued. 

Butt joints, single riveted, tested hot and cold — 
Continued, 
i-inch plates — Continued. 

l-ji^inch iron rivets, IJ-inch drilled holes — 

2i-inch pitch 

21-inch pitch 

2 j-inch pitch 

2J-inch pitch 

2f-iQch pitch 

2|-inch pitch 

2|--inch pitch 

3-inch pitch 

3J-inch pitch 

2J-inch pitch, 300° F 

2J-inch pitch, 350° F 

2|-inch pitch, 700° F 

2J-inch pitch, 500° F " 

2Hnch pitch, 600° F 

2i-inch pitch, 500° F 

3-inch pitch, 200° F 

Tabulation 

Do 

f inch plates — 

\i inch iron rivets, J-inch drilled holes — 

li-inch pitch 

2-inch pitch 

2J-inch pitch 

2i-inch pitch, 300° F 

2}-inch pitch, 400° F 

2i-inch pitch, 600° F 

Tabulation 

Do 

H-inch iron rivets, 1-inch drilled holes — 

2-inch pitch 

2i-inch pitch 

2J-inch pitch 

2|-inch pitch 

2i-inch pitch 

2t-inch pitch 

1-inch steel nvets, l-j^^inch punched holes, 

2|^inch pitch 

1-^inch iron rivets, IJ-inch drilled holes — 

2J-inch pitch 

2i-inch pitch 

2|-inch pitch 

2i-inch pitch 

5|-inch pitch 

2|-inch pitch 

2J-inch pitch 

3-inch pitch 

3J-inch pitch 

Tabufiition 

Do 

l-inch plates — 

•JJ-inch iron rivets, 1-inch drilled holes — 

2-inch pitch 

2i-inch pitch 

2J-inch pitch 

2i-inch pitch 



Page. 



1886 


1331 


1886 


1335 


1886 


1339 


1886 


1341 


1886 


1345 


1886 


1351 


1886 


1355 


1886 


1359 


1886 


1361 


1886 


1329^ 


1886 


1333 


1886 


1337 


1886 


1343 


1886 


1349 


1886 


1353 


1886 


1357 


1883 


50 


1886 


1526 


1886 


1365 


1886 


1369 


1886 


1375 


1886 


1373 


1886 


1377 


1886 


1379 


1883 


52 


1886 


1536 


1886 


1381 


1886 


1385 


1886 


1389 


1886 


1393 


1886 


1397 


1886 


1401 


1883 


41 


1886 


1405 


1886 


1409 


1886 


1413 


1886 


1417 


1886 


1421 


1886 


1425 


1886 


1429 


1886 


1433 


1886 


1437 


1883 


52 


1886 


1536 


1886 


1441 


1886 


1445 


1886 


1449 


1886 


1455 
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Subject, 




Joints — Continued. 

Riveted — Continued. 

Tensile tests — Continued. 
Steel plates — Continued. 

Butt joints, single riveted, tested hot and cold- 
Continued. 
}-inch plates — Continued. 

U-inch steel rivets, l-inch drilled holes— 

2i-inch pitch 

2|-inch pitch 

l^inch iron rivets, H-inch drilled holes— 

2J-inch pitch 

2J-inch pitch 

2|-inch pitch 

2J-inch pitch 

2|-inch pitch 

2}-inch pitch 

l^inch steel rivets, 1 J-inch drilled holes— 

2}-inch pitch 

2l-inch pitch 

1 J-incn steel rivets, liVii^ch punched holes, 

2 J-inch pitch 

l^f^inch iron rivets, li-inch drilled holes — 

2J-inch pitch 

2|-inch pitch 

2J-inch pitch 

2t-inch pitch 

2}-iiich pitch 

2J-inch pitch 

3-inch pitch 

3J-inch pitch 

3j-inch pitch 

1 A-inch steel rivets, IJ-inch drilled holes — 

3J-inch pitch 

3J-inch pitch 

3J-inch pitch 

Tabulation 

Do 

Butt joints, single and double riveted, {-inch plates, 
l^inch iron rivets, J-inch punched holes, 2-inch 

pitch 

Tabulation 

Butt joints, double riveted — 
J-inch plates — 

•jf^inch iron rivets, f-inch drilled holes, 

2j|-inch pitch 

•Jf-inch iron rivets, J-inch drilled holes — 

2i-inch pitch 

3|-inch pitch 

3J-inch pitch 

4|-inch pitch 

Tabulation 

•j^inch plates — 

T^-inch iron rivets, J-inch drilled holes — 

If-inch pitch 

2-inch pitch 

2J-inch pitch 

U-inch iron rivets, 1-inch drilled holes, 

3J-inch pitdi 

Tabulation 

f-inch plates — 

•U-mch iron rivets, }-inch drilled holes — 

2J-inch pitch 

2|-inch pitch 



1891 

1891 
1891 
1891 
1891 
1891 



1891 
1891 
1891 

1891 
I8»l 



1891 
1891 



P&ge. 



1886 


1451 


1886 


1453 


1886 


1457 


1886 


1461 


1886 


1465 


1886 


1469 


1886 


1473 


1886 


1479 


1886 


1477 


1886 


1481 


1883 


43 


1886 


1485 


1886 


1489 


1886 


1493 


1886 


1497 


1886 


1501 


1886 


1505 


1886 


1509 


1886 


1513 


1886 


1519 


1886 


1515 


1886 


1517 


1886 


1521 


1883 


52 


1886 


1544 


1883 


37 


1883 


50 



446 

451? 
45a 
462 
464 
560,562 



489 
490 
491 

495 
568,570 



506 
508 
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Subject. 




Joints — Continued. 

Riveted — Continued. 

Tensile tests — Continued. 
Steel plates — Continued. 

Butt joints, double riveted — Continued. 
}-inch plates — Continued. 

^inch iron rivets, {-inch drilled holes — 
Continued. 

3J^inch pitch 

3|-inch pitch 

4j-inch pitch 

•H-inch iron rivets, 1-inch drilled holes — 

2J-inch pitch 

3|-inch pitch 

3|-inch pitch 

4|-inch pitch 

4|-inch pitch 

5|-inch pitch 

Tabulation 

A-inch plates — 

i^inch iron rivets, }-inch drilled holes, 

3J-inch pitch 

i^inch iron rivets, 1-inch drilled holes, 

2i-inch pitch 

Tabulation 

i-inch plates, J-inch steel rivets, -^inch 

drilled holes, 3J-inch pitch 

Tabulation. 

f-inch plates, f-inch steel rivets, ff-inch drilled 

holes, 3-inch pitch 

Tabulation 

{-inch plates — 

f-inch iron rivets, -J^-inch punched holes. 
|-inch steel rivets, -ff-inch punched holes. 
J-inch plates, 1-inch steel nvets, It^inch 

drilled holes, 3i-inch pitch 

Tabulation 

Butt joints, triple riveted — 

J-inch plates, f-inch iron rivets, iJ-inch 

punched holes, 3 J-inch pitch 

J-mch plates — 

J-inch iron rivets, ^inch punched holes, 

3J-inch pitch 

f-inch iron rivets, -H-inch drilled holes, 

3J-inch pitch 

J-inch iron rivets, H-inch punched holes, 

3J-inch pitch 

J-inch steel rivets, IJ-inch drilled holes — 

2J-inch pitch , 

3J-inch pitch 

J-inch steel rivets, punched and drilled 
holes — 

3J-inch pitch 

3i-inch pitch 

Tabulation 

f-inch plates — 

f-inch iron rivets, ff-inch drilled holes, 

3A-iiich pitch 

f-inch steel rivets, ff-inch drilled holes, 

3A-inch pitch 

Tabulation 



Page. 



1896 



1896 
1895 
1895 

1896 
1896 



1895 
1895 
1896 



1887 

1887 
1887 



1891 
1891 
1891 


510 
516 
511 


1891 
1891 
1891 
1891 
1891 
1891 
1891 


513 
514 
518 
519 
520 
521 
&/4,576 


1891 


528 


1891 
1891 


536 
580, 582 


1896 
1896 


252 
266 


1887 
1887 


892 
916 


1896 
1896 


291 
290 


1887 
1887 


898 
916 



336 



334 
284 
288 

253, 
255, 258 

254, 
256, 257 



287 
285 
267 



913 

895 
920, 916 
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Subject. 




Joints — Continued. 

Riveted — Continued. 

Tensile tests — Continued. 
Steel plates — Continued. 

Butt joints, triple riveted — Continued, 
j-inch plates — 

j-inch iron rivets, -JJ-inch punched holes. . 
|-inch steel rivets, -ft-inch punched holes.. 
J-inch plates, 1-inch steel nvets, It^inch 

drilled holes, 4A-inch pitch 

Tabulation 

Butt joints, multiple riveted — 

J-inch plates, J-inch steel rivets, -J^-inch 
drilled holes — 

2i-inch pitch 

2i-inch pitch, tested hot 

Sf-inch pitch 

Tabulation 

J^-inch plates, "}^-inch iron rivets, 1-inch 

drilled noles, 2J-mch pitch 

Tabulation 

|-inch plates, 1-inch and IJ-inch iron rivets, 
1-^inch and 1 J-inch drilled holes, 2i-inch 

pitch 

Tabulation 

{-inch plates — 

J-inch iron rivets, -{J-inch punched holes — 

3i-inch pitch 

7-inch pitch 

}-inch iron rivets, Jf-inch punched holes . . 
|-inch steel rivets, JJ-inch punched holes. . 
f-inch plates, iT^inch and IJ-inch iron rivets, 
IJ^inch and IJ-inch drilled holes, 2|-inch 

pitch 

Tabulation 

Butt joints, triple riveted, comparison between 

single and double plates 

Lap joints, single riveted — 
J-inch plate — 

f-inch iron rivets, JJ-inch drilled holes, 

2-inch pitch 

JJ-inch iron rivets, f-inch drilled holes, 

2J-inch pitch 

Jt-inch iron rivets, 1-inch drilled holes, 

2J-inch pitch 

l^^inch iron rivets, 1 J-inch drilled holes, 

2J-inch pitch 

l-j^-inch iron rivets, 1 J-inch drilled holes — 

2J-inch pitch 

3J-inch pitch 

3|-inch pitch 

3f-inch pitch 

{-inch iron rivets, JJ-inch punched holes, 

2-inch pitch 

A-inch steel rivets, J-inch drilled holes, 

lA-iiich pitch 

f-inch steel rivets, JJ-inch drilled holes — 

If-inch pitch 

2-ihch pitch 

f-inch steel rivets, JJ-inch punched holes, 

2-inch pitch 

Tabulation 

Do 



1896 
1896 

1887 
1887 



1896 
1896 
1896 
1896 

1887 
1887 



1887 
1887 



1896 
1896 
1896 
1896 



1887 
1887 

1912 
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295 

294 

901 
916 



259, 261 
260 
262 
271 

910 
920 



907 
918 



325, 331 
322 
299 
298 



904 
918 

128-129 



1882 


72 


1891 


468 


1891 


474 


1891 


476 


1891 
1891 
1891 
1891 


478 
480 
482 
484 


1882 


67 


1882 


80 


1882 
1882 


78 
74 


1882 
1882 
1891 


69 

127 

564, 566 
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Subject. 




Joints — Continued . 

Riveted — Continued. 

Tensile tests — ^Continued. 
Steel plateisH-Continued. 

Lap joints, single riveted — Continued. 
}-inch plates — 

•J^inch iron rivets, f-inch drilled holes, 

l}-inch pitch 

J-inch iron rivets, U-inch drilled holes, 

2-inch pitch (reenforced^ 

H-inch iron rivets, 1-incn drilled holes, 

2|-inch pitch 

ii-inch iron rivets, }-inch punched holes, 

2-inch pitch 

i-inch iron rivets, iJ-inch punched holes, 

l}-inch pitch 

1-inch iron rivets, l-jij-inch punched holes, 

2i^-inch pitch 

}-inch iron rivets, H-inch reamed holes 

•l^inch steel rivets, }-inch drilled holes, 

If-inch pitch 

U-inch steel rivets, f-inch punched holes, 

2-inch pitch 

f-inch steel rivets, -JJ-inch punched holes, 

2-inch pitch 

}-inch steel rivets, -^-inch drilled holes, 

2-inch pitch Treenforced) 

f-steel rivets, ^inch reamed holes 

Tabulation 

Do 

Do 

•^-inch plates — 

If-inch iron rivets, J-inch drilled holes — 

1 J-inch pitch 

if-inch pitch 

1 J-inch pitch 

2-inch pitch 

•}f -inch iron rivets, J-inch punched holes — 

IJ-inch pitch 

if-inch pitch 

If-inch pitch 

2-inch pitch. 

l-j^inch iron rivets, 1 J-inch drilled holes — 

2-inch pitch 

2J-inch pitch 

2f-inch pitch 

3J-inch pitch 

Tabulation 

J-inch plates — 

J-inch iron rivets, Jf-inch punched holes, 

2-inch pitch 

Jf -inch iron rivets, 1-inch punched holes, 

2-inch pitch 

Do 

Tabulation 

Do 

f-inch plates, 1-inch steel rivets, 1-^-inch 

punched holes, 2 J-inch pitch 

Tabulation 

f-inch plates, IJ-inch steel rivets, l^^-inch 

punched holes, 2 J-inch pitch 

Tabulation 



Page. 



1891 


522 


1882 


102 


1891 


525 


1882 


89 


1883 


31 


1882 
1895 


97 
286 


1882 


93 


1882 


91 


1882 


95 


1882 
1895 
1882 
1883 
1891 


99 

285 

132, 135 

48 

578 


1891 
1891 
1891 
1891 


537 
539 
541 
543 


1891 
1891 
1891 
1891 


538 
540 
542 
544 


1891 
1891 
1891 
1891 
1891 


556 
557 
558 
559 
582 


1882 


111 


1882 
1883 
1882 
1883 


113 
34 

137 
50 


1882 
1882 


118 
138 


1882 
1882 


121 
140 
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Subject. 




Joints — Continued. 

Riveted — Continued . 

Tensile tests — Continued. 
Steel plates — Continued. 

Lap joints, double riveted — 
J-inch plates — 

f-inch iron rivets, H-i^ch punched holes, 

2-inch pitch - 

•^f-inch iron rivets, J-inch drilled holes — 

2J-inch pitch 

2l-inch pitch 

■^-incn steel rivets, J-inch driilled holes, 

2-iiich pitch 

• Tabulation 

Do 

•^-inch plates — 

U-inch iron rivets, 1-inch drilled holes, 

3i-inch pitch 

■Jf-inch iron rivets, 1-inch punched holes, 

3i-inch pitch 

Tabulation 

|-inch plates — ' 

U-inch iron rivets, f-inch drilled holes — 

l}-inch pitch 

2-inch pitch - 

■Jf-inch iron rivets, 1-inch drilled holes — 

2|-inch pitch 

2|-uich pitch 

•^J-inch iron rivets, f-inch punched holes, 

2-inch pitch 

^inch steel rivets, f-inch drilled holes, 

Scinch pitch 

Tabulation 

Do 

•^inch plates — 

•^inch iron rivets, J-inch drilled holes — 

2-inch pitch 

2i-inch pitch 

2i-inch pitch 

2|-inch pitch 

U-iuch iron rivets, J-inch punched holes— 

2-inch pitch 

2J-inch pitch 

24-inch pitch 

J-inch iron rivets, H-inch drilled holes, 

2J^inch pitch 

Tabulation 

i-inch plates — 

f-inch iron rivets, ^-inch punched holes. . 
H-inch iron rivets, l-iuch punched holes, 

2-inch pitch 

f-inch steel rivets, U-inch punched holes. . 
J-inch steel rivets, H-inch drilled holes, 

3|-inch pitch 

Tabulation 

Do ;-... 

f-inch plates, 1-inch steel rivets, iT^^inch 

punched holes, 2f-inch pitch 

Tabulation 

f-inch plates, IJ-inch steel rivets, l-ft-inch 

punched holes, 24-inch pitch 

Tabulation 



1882 



Page. 



82 



1891 
1891 


470 

472 


1882 
1882 
1891 


87 
129 
564 


1891 

1891 
1891 


r 498, 
\500-2-4 
r499, 501 
\50a-505 
572 


1891 
1891 


523 
524 


1891 
1891 


526 
527 


1882 


104 


1882 
1882 
1891 


109 
134 

578, 580 


1891 
1891 
1891 
1891 


545 
547 
549 
551 


1891 
1891 
1891 


546 

548 
550 


1895 
1891 


289 
584 


1896 


280 


1882 
1896 


116 
279 


1896 
1882 
1896 


251 
137 
265 


1882 
1882 


119 
139 


1882 
1882 


123 
141 
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Subject. 




Joints — Continued . 

Riveted — Continued . 

Tensile tests — Continued. 
Steel plates — Continued. 

Lap joints, triple riveted — 

i-inch plates, f-inch iron rivets, U-inch punched 

holes, 3i-iDch pitch 

T^inch plates, -H-inch iron rivets, J-inch drilled 
holes — 

2}-inch pitch 

3-inch pitch 

3i-inch pitch 

3i-inch pitch 

Tabulation 

i-inch plates — 

{-inch iron rivets, ^inch punched holes, 

34-inch pitch 

}-inch iron rivets, -Jf-inch punched holes. . 
}-inch steel rivets, -ft-inch punched holes. . 
Lap joints, multiple riveted — 
i-inch plates — 

f-inch iron rivets, U-inch punched holes, 

5-inch pitch 

f-inch iron rivets, -{^inch punched holes, 

7-inch pitch 

4-inch plates — 

f-inch iron rivets, -H-inch punched holes, 

34^inch pitch 

f-inch iron rivets, -fj-inch punched holes, 

5-inch pitch 

}-inch iron rivets, ^-inch punched holes. . 
|-inch steel rivets, -^-iuch punched holes. . 
}-inch plates, f-inch iron rivets, U-inch 
punched holes 

Laboratory, chemical, for board on tests of metals Vol. I. . 

Lagerhjelm, experiments on coefficient of elasticity of iron and 

steel Vol. I.. 

Laidley's experiments on columns of wrought iron Vol. II. . 

Lauth's method of increasing strength of alloys Vol. II . . 

Lead, alloys of, action of hot sulphuric acid on Vol. I . . 

Lead in alloys, analysis of Vol. I. . 

Lead in alloys, or copper, analysis to determine Vol. I . . 

Lead in commercial zmc, analysis of Vol. I. . 

Lead: 

Planing experiments on, edges — 

Curved Vol. II.. 

Impact tests on 

Rectilinear, cutting, free — 

2 edges Vol. II. . 

Iface Vol. II.. 

Iside Vol. II.. 

(See also Metals, miscellaneous, ordnance.) 
Leather, tensile tests: 

Harness 

Do 

Lace 

(See also Belting.) 

Leeds, fractures of alloys of copper and zinc, report on Vol. II . . 

Leeds, report upon fractures of alloys of copper and tin Vol. I . . 

Level, experiments on liquation of alloys Vol. I . . 



Page. 



1896 



1891 
1891 
1891 
1891 
1891 



1896 
1896 
1896 



1896 
1896 

1896 

1896 
1896 
1896 

1896 



1881 

1881 
1881 
1881 
1881 
1881 
1881 
1881 



1881 
1899 

1881 
1881 
1881 



1887 
1899 
1910 

1881 
1881 
1881 



319 



552 
553 
554 
555 
586 



311 
283 
282 



316 
313 

308 

305 
287 
286 

302 



509 
261 
139 
492 
266 
263 
266 



659 
863-879 

622,631 

642,646 

648 



992 
887 
223 

18 
289 
485 
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Subject. 




Limestone used in manufacture of iron, for wrought beams, analysis 

of Vol. II. 

Limit, elastic. (See Elastic limit.) 
Limit of elasticity. (See Elastic limit.) 
Limit, tensile. (See Strength.) 

Links for chain cable Vol. I . 

Liquation of alloys of copper and tin Vol. I . 

Liquation of alloys: 

Determination of, by analysis Vol. I . 

Method of determining Vol. I . 

Liquation of alloys of copper and zinc Vol. II . 

Liquids, absorption of, annealing and tempering, effect on. . .Vol. I. 

Load, breaking. (See Strength, transverse tests.) 

Lyons Railroad, form of iron cutting from lathe in shops of. .Vol. II. 

M. 

Machines: 

Planing, for metals Vol. II . 

Testing- 
Chain prover at Washington Navy Yard Vol. I . 

Comparison of Watertown Arsenal with that of — 

American & British Manufacturing Co .-. . 

American Ordnance Co 

Anderson Co., A. & J. M 

Atha & lUingworth Co 

Do 

Baltimore 

Bethlehem Iron Co 

Do 

Bethlehem Steel Co 

Do : 

Do 

Do 

Builders Iron Foundry 

Do 

Carnegie Steel Co 

Carr & Co 

Cowdrey Machine Co 

Do ♦ 

Crucible Steel Company of America 

Do 

Driggs-Seabury Gun and Anmiunition Co 

Do!;;!!!!!!!!!!!!!!!!!!!!!;!!!!!!!!!'!!!!!!!!!! 

Driggs-Seabury Ordnance Corporation 

Federal Steel Foundry Co 

Frankford Arsenal 

Do 

Do 

Germany 

Halcomb Steel Co 

Heppenstall Forge & Knife Co 

Inspector of Ordnance, XJ. S. N., South Bethlehem, Pa. 

Johnson, Isaac, & Co 

Jones & Laughlin 

Kilby Manufacturing Co 

Midvale Steel Co 

Do 

Do 

Newport News Shipbuilding & Dry Dock Co 

New York Car Wheel (b 

Niles Tool Works Co 



1881 



1881 
1881 

1881 
1881 
1881 
1881 

1881 



1881 
1881 



Page. 



221 



149 
354, 518 

538 

523 

59 

554 

669 



624 
20 



1908 


32 


1900 


1063 


1910 


127-129 


1894 


237 


1899 


649 


1904 


195 


1890 


813, 835 


1891 


667 


1907 


35 


1910 


140-142 


1911 


132 


1912 


185 


1889 


671 


1912 


194 


1911 


132, 138- 




141 


1905 


87, 137 


1904 


202 


1905 


ia7 


1908 


35 


1912 


192 


1901 


403 


1905 


137 


1906 


159 


1905 


87 


1911 


132 


1906 


169 


1907 


30 


1911 


133-137 


1903 


457 


1910 


130-136 


1910 


136-139 


1912 


186-191 


1904 


200 


1904 


202 


1895 


149 


1889 


451 


1890 


813 


1911 


146-149 


1911 


14^145 


1910 


126 


1898 


381 
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Subject. 



Machines — Continued. 
Testing — Continued. 

Comparison of Watertown Arsenal with that of — 

Pennsylvania Railroad Co 

Poole & Sons Co 

Poole Engineering Co 

Rarig Engineering Co 

Richmond Locomotive Works 

Rock Island Arsenal 

Springfield Armory 

Taylor Iron & Steel Co 

Titusville Forge Co 

Vickers Sons & Maxim 

Watervliet Arsenal 

Do 

Do 

Tabulation 

Do 

Emery, 800,000 poimds, at Watertown Arsenal Vol. I. 

Do Vol.11. 

Do 

Emery, 100,000 pounds, at Watertown Arsenal 

Impact Vol. I . 

Import, at Watertown Arsenal 

Navy yard, Washington Vol. I . 

Do Vol.11. 

Ordnance Bureau, New York City Vol. I . 

Repeated stress, at Watertown Arsenal 

Rodman Vol. II . 

Rodman's dynamometer Vol. I . 

Tensile Vol. I. 

Torsional Vol. II. 

Torsional, Thurston's autographic Vol. I . 

Transverse Vol. I . 

Do Vol.11. 

Transverse, Fairbanks' Vol. I . 

Magna's apparatus for determining hardness of alloys Vol. I . 

Magna's apparatus, results, of hardness of copper Vol. I . 

Magnesium : 

Wire, round, tensile test 

Mallet, on fusibility of alloys Vol. I . 

Mallet, experiments on alloys by Vol. I. 

Do Vol. II - 

Mallet, experiments on properties of alloys by Vol. I . 

Manganese in iron and steel, analysis of Vol. I . 

Manganese in wrought iroD, effect ODproperties of Vol. I . 

Materials, resistance of, note on, by Tnurston Vol. I . 

Materials, miscellaneous: 

Ammonium, chloride, compression of 

Antimony, compression of — 

Ground 

Powdered 

Bismuth, powdered, compression of 

Blocks, fireproofing — 

Building, compression tests — 

California, San Francisco 

Florida, Avon Park, De Sota County 

Iowa, Muscatine 

Ohio- 
Akron 

Columbus 

Virginia, Richmond 

Tackle, 100 tons, proof stresses 



Year. 



Page. 



1911 


150-156 


1902 


64 


1911 


132 


1900 


1055 


1904 


193 


1897 


283 


1906 


159 


1912 


184 


1899 


654 


1912 


193 


1904 


197 


1899 


667 


1905 


137 


1907 


24 


1907 


38 


1908 


41 


1881 


2 


1881 


5 


1906 


13-16 


1906 


17 


1881 


122 


1906 


18 


1881 


4 


1881 


564 


1881 


313 


1906 


19 


1881 


564 


1881 


21 


1881 


293 


1881 


572 


1881 


302 


1881 


276 


1881 


217 


1881 


324 


1881 


521, 526 


1881 


548 


1887 


995 


1881 


483 


1881 


373 


1881 


71 


1881 


493 


1881 


251 


1881 


230 


1881 


455 


1886 


1759 


1886 


1758 


1886 


1759 


1886 


1759 


1895 


527 


1896 


372 


1895 


451, 532 


1895 


533 


1906 


627 


1895 


518 


1894 


479 
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Subject. 



Materials, miscellaneous — Continued. 

Borax, powdered, compression of 

Burlap, tensile tests 

Calcite, powdered, compression of 

Coal, for manufacture of gas 

Copper, sulphate of, compression 

Duck, cotton 

Glass, powdered, compression of 

Hose leather, test of riveted joints 

Do 

Lead, granulated, compression of 

Lead, powdered, compression of 

Photomicrographs of nfle steel 

Pipe, culvert, compression tests 

Potassium, chloride of, compression tests 

Resin, powdered, compression of 

Rubber — 

Compression tests 

Tensile tests 

Do 

Insulation for conductor wire 

Garden hose 

Strips, Watertown Arsenal 

Do 

Tube and friction tests, pneumatic hose, 7-ply, flinch. . 
(Boda— 

Carbonate of, compression 

Sulphate of, compression 

Sodium, chloride of 

Steam boiler experiments, strains developed by hydrostatic test 

Sulphur, compression of 

Do 

Terra cotta, compression tests — 

Blocks 

Do 

Column 

Cubes 

Tiles- 
Absorption of water 

Analyses, chemical 

Compression tests — 

Glazed. 

Unglazed 

Tabulation 

Tube, gas, hydrostatic test - 

Tubing, steel J lap- welded, compression tests made with — 

Spherical ends 

Pm ends 

Fixed ends 

Tubing, seamless brass, tensile testl 

Tabulation of tests 

Water, chemical analyses 

Zinc, compression of — 

Powdered 

Sulphate of 

Materials, miscellaneous, ordnance: 

Ammunition hoist shaft. United States Engineer Corps, tensile 
teste : 

Armor plate, tensile teste 

Balata, compression teste 

Do 

Do 



Year. 



Page. 



1886 


1760 


1910 


231 


1886 


1758 


1886 


5 


1886 


1760 


1885 


995 


1886 


1760 


1882 


234 


1883 


217 


1886 


1757 


1886 


1759 


1898 


411 


1896 


373 


1886 


1759 


1886 


1760 


1893 


525 


1899 


893 


1893 


527 


1908 


300 


1910 


242 


1910 


243 


1910 


242 


1912 


223-226 


1912 


176 


1886 


1760 


1886 


1760 


1886 


1759 


1897 


585 


1886 


1759 


1886 


1760 


1884 


245 


1897 


336 


1884 


246 


1897 


344 


1895 


436 


1895 


425 


1895 


460 


1895 


459 


1895 


513 


1896 


343 


1909 


688-706 


1909 


707-724 


1909 


725-749 


1912 


176 


1909 


750, 751 


1886 


4 


1886 


1760 


1886 


1760 


1906 


167 


1900 


/ 1023 
\ 1027 


1897 


477 


1898 


685 


1900 


1151, 53 
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Subject. 




Materials, miscellaneous, ordnance — Continued. 
Bearings — 

Ball, hardened steel, on track plates of different metals; in 

dentations in plates from pressures 

Journal — 

Cast-iroD box, plain 

Cast-iron box, lined with — 

Babbit metal , 

Brass 

Roller, description of tests , 

Do : 

Mossbeiff & Granville Co. and others 

Standard Roller Bearing Co , 

Bits, curb — 

Eglentine metal - 

Analysis, chemical 

Magnolia metal 

Monel metal 

Analysis, chemical 

Steel 

Do 

Blocks, rocker and track — 
Full lengtii— 

Description of tests and remarks 

Compression tests 

General results 

Reduced length — 

Compression tests 

Description of tests and remarks 

General results 

Compression tests of metal from blocks 

Tensile tests of metal from blocks 

Cartridge belt, test 

Castings, steel — 

Compression test, sample 

Tensile tests — 

Johnson, L. G., & Co., sample 

Thick wheel plate 

Sample 

Cloth, tensile tests — 

Brown print 

Cartridge 

Do 

Cotton 

Do 

Do 

Target 

Do 

Do 

Do 

Tracing 

Do 

Cylinders — 

Cast iron 

Lining tube, bronze 

Lining tube, copper 

Lead, compression tests and experiments 

Trial, Otis Iron & Steel Co.— 

Bursting tests , 

Do 

Compression tests 



1906 
1898 



Page. 



249 
408 



1898 


408 


1898 


409 


1898 


403 


1905 


175 


1898 


404-407 


1905 


175 


1907 


49 


1907 


50 


1902 


581 


1907 


48 


1907 


60 


1902 


581 


1907 


49 


1902 


123 


1902 


129 


1902 


125 


1902 


146 


1902 


141 


1902 


143 


1902 


160,164 


1902 


155, 159 


1904 


295 


1899 


691 


1891 


668 


1893 


201 


1899 


692 


1905 


426 


1901 


6P44 


1902 


582 


1885 


1127 


1890 


1150 


1893 


531 


1894 


639 


1898 


695 


1899 


894 


1902 


582 


1904 


482 


1905 


426 


1881 


9 


1881 


10 


1881 


10 


1907 


85 


1884 


285 


1885 


693 


1884 


278 


1885 


686 
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Subject. 



Materials, miscellaneous, ordnance — Continued. 
Cylinders — Continued. 

Trial, Otis Iron & Steel Co. — Continued. 

Specific gravity and hardness 

Tensile tests 

Do 

Transverse tests 

Do 

Tabulations 

Wire-wound, experimental, tensile test, elongation specimen 

Gaskets, McKim, tests 

Harness, tensile test — 

Chain 

Leather 

Do 

Links, tug 

Hooks, tensile tests — 

Dummy extractor, bronze, from Watertown Arsenal 

Lanyard 

Lanyards, hemp log line, tensile tests 

Nut-locking device 

Paper, tensile tests — 

Blue print 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Brown print 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Linen 

Parchment 

Pressure gauges, cylinders — 

Comparison of gauges Vol. Ill . . 

Tables for use with 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Analysis, chemical, bronze pressure cylinders, French 

Do 




Page. 



1885 


684 


1884 


275 


1885 


667 


1884 


284 


1885 


690 


1885 


699 


1886 


1252 


1903 


475 


1887 


991 


1887 


992 


1899 


887 


1888 


721 


1904 


135 


1906 


170 


1910 


227-231 


1899 


894 


1901 


645 


1902 


583 


1903 


489 


1905 


426 


1907 


373 


1908 


302 


1909 


1044 


1910 


248 


1911 


163-165 


1912 


233-236 


1903 


489 


1905 


426 


1907 


373 


1908 


302 


1909 


1044 


1910 


245^247 


1911 


163-165 


1912 


233-236 


1901 


645 


1901 


645 


1881 


249 


1912 


157-158 


1888 


751 


1891 


255 


1893 


269 


1894 


273 


1895 


211 


1896 


241 


1897 


305 


1898 


399 


1899 


711 


1900 


1095 


1901 


459 


1902 


85 


1904 


217 


1905 


179 


1906 


253 


1907 


73 


1900 


1163 


1906 


267 
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Subject. 




Material, miscellaneoufi, ordnance — Continued. 
Pressure gauges, cylinders — Continued. 
Compression tests — 

Tables and tests, ^ square inch piston 

Tables and tests, copper and gilding metal, for ^ square 

inch piston 

Tables and chemical analysis for Golaz pressure appa- 
ratus 

Pressure gauges, steam 

Projectiles. {See Shot and Shell.) 

Shovels, intrenching, chemical analysis and tensile tests 

Stirrups, Eglentine metal 

Materials, rsolroad: 
Axles, iron — 

Tender, locomotive, fagoted — 

Internal strains 

Tensile tests 

Tab ulation 

Tender, locomotive, "muck bar,'* double rolled — 

Description of tests 

Do 

Do 

Deflections in place 

Do...... 

Internal strains 

Trwisverse tests 

Tensile tests — 

Specimens from "muck bar" 

Specimens from new axle 

Specimens from old axles 

Do 

Do 

Do 

Tabulation 

Do 

Do 

Do 

Tender, locomotive, Swedish — 

Internal strains 

Tensile tests 

Tabulation 

Tender, locomotive — 

Tensile tests 

Tabulation 

Tensile tests — 

Baggage car, fractured journal 

HorseSioe 

Journal, hactured 

Parlor car : 

Passeneer car 

Tabulation 

Scrap 

Specimens from section of iron axle 

Axles, steel — 

Locomotive driving — 

Analysis, chemical 

Tensile tests 

Open hearth, tensile tests 

Passenger car, analysis, chemical 

Tender, locomotive, Krupp — 

Internal strains 

Tensile tests 

Tabulation , 



Page. 



1906 


253 


1907 


73 


1906 


266 


1891 


788 


1906 


168 


1907 


50 


1888 


634 


1888 


583 


1888 


638 


1885 


1009 


1886 


1621 


1888 


618 


1885 


1009 


1888 


618 


1888 


618 


1885 


1011 


1885 


1012 


1885 


1015 


1885 


1033 


1886 


1622 


1888 


609, 




620, 641 


1890 


759 


1885 


1042 


1886 


1632 


1888 


639 


1890 


787 


1888 


635 


1888 


592 


1888 


639 


1888 


574 


1888 


638 


1894 


357 


1892 


471 


1889 


438 


1892 


467 


1888 


565,601 


1888 


637, 639 


1892 


471 


1892 


469 


1900 


1162 


1900 


1051 


1894 


363 


1891 


299 


1888 


6S5 


1888 


625 


1888 


640 
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Subject. 




Materials, railroad — Continued. 
Axles, steel— Continued. 

With roller journal bearings — 

Description of tests 

Analysis, chemical 

Compression tests 

Internal strains 

Tensile tests 

Tabulation 

Brake beam, transverse test 

Car couplers — 
Automatic — 

Description of tests 

Tensile tests — 

American 

Brown emergency link 

Buckeye 

California 

Chicago 

Drexei 

Gould 

Hinson 

Janney 

Johnson 

Ludlow 

National 

Rivers 

Standard 

St. Louis 

Thunnond 

Trojan 

United States 

Tabulation 

Drawbar, tests of 

Single lug, tests of .* 

Tabulation •. . 

Crank pins, locomotive, Krupp steel, tensile tests 

Driving roas, locomotive, wrought iron, description of tests 

Compression test, full-sized rod 

Tensile tests — 

Full-sized rods 

Specimens 

Fire box, locomotive, plates from, tensile and bending tests 

Do 

Do _ 

Piston rod, locomotive, steel — 

Analysis, chemical 

Tensile test 

Rail joints, frictional resistance of steel rails between splice bars 

Do 

Rails, steel — 

Analysis, chemical 

Do!!!! !!!!!!!!!!!! !!!!!!!!!!!!!!!!;;!!!!!!!!!!!!!] 

Do : 

Do 

Do 

Do 

Do 

Bending tests, bumping post railB 

Carnegie 



Page. 



1891 


299 


1891 


299 


1891 
1891 


f303,309 

1313, 318 

300 


1891 
1891 


f301, 4, 9 

1 14,18 

321 


1890 


801 


1893 


289 


1893 


290 


1893 


290 


1893 


291 


1893 


291 


1893 


292 


1893 


292 


1893 


293 


1893 


293 


1893 


294 


1893 


294 


1893 


295 


1893 


295 


1893 


296 


1893 


296 


1893 


297 


1893 


297 


1893 


298 


1893 


298 


1893 


302 


1893 
1893 
1893 


301,302 

299,300 

302 


1887 


957 


1885 


1044 


1885 


1047 


1885 


1045, 47, 




49 


1885 
1885 


1048, 51 
1053 


1888 


656, 


1909 


923-32 


1900 


1162 


1900 


1050 


1903 


453 


1904 


267 


1888 


642 


1891 

1892 


324, 325 

487 


1903 
1904 


443,448 
278 


1905 


114 


1906 
1908 


297, 309 
108 . 


1903 


437 


1905 


262 
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Subject. 




Materials, railroad — Continued. 
Bails, steels — Continued. 
Compression tests — 

Bethlehem Iron Co 

Brown, John, & Co., Sheffield Atlas steel 

Cammel, Charles, 22-8 

Cammel, Sheffield toughened steel 

Hutte, G. H., 1880 

North Chicago Rolling Mill Co 

Hardness 

Do 

Photomicrographs 

Do 

Shearing tests w . . . 

Specific gravity 

Tensile tests 

Tensile tests, specimens from bases 

Do 

Tensile tests, specimens from heads — 

Albany & Rensellaer Iron & Steel Co 

American Bessemer Steel Co 

Barrow steel 

Bethlehem Iron Co 

Bethlehem Steel Co., bumping post rails 

Boston Elevated Railway Co. — 

Manganese steel rails 

Compared in service with ordinary steel rails. 

Brown, John, & Co 

Cammel, Charles 

Cammel, Sheffield toughened steel 

Carnegie Steel Co., nickel steel 

Chicago Rolling Mill Co 

Crawshaw, B4 

Dowlais steel 

Dudley, Dr. P. H 

Do. ! 

Do? 

F. & E. German steel 

Hutte, G. H 

Lackawanna Iron & Steel Co 

Do 

Landore Siemen 

North Chicsjgo Rolling MiU Co 

Pennsylvania Steel Co 

Scranton Steel Co 

Do 

Do 

Tabulation 

Do 

Do 

Troy Iron & Steel Co .' . . 

^Do 

Watertown Arsenal 

Wilson, Cammel Co , . 

Worcester Iron Co 

Worcester Steel Works 

Various 

Tensile tests, specimens from webs 

Do 

Do 



Page. 



1891 
1891 
1891 
1891 
1891 
1891 
1890 
1891 
1898 
1908 
1891 
1891 
1910 
1888 
1891 

1891 
1891 
1891 
1891 
1903 

1906 
1906 
1891 

1891 
1891 
1905 
1891 
1891 
1891 
1906 
1907 
1908 
1887 
1891 
1891 
1903 
1891 
1891 
1891 
1887 
1888 
1891 
1888 
1891 
1908 
1888 
1892 
1912 
1891 
1891 
1888 
1909 
1888 
1891 
1903 



442 
440 
438 
436 
434 
432 
800 

324, 428 
411 
167 
444 
428 

201-220 
659 
420 

381, 395 
409 

391, 403 
406 

439, 441 

302 
301 

392,402, 
404 
401 
400 
241 
421 
393 
408 
309 
111 
84,87 
944 
398 
396 
440 
382 
383 
394 
943 
647 
411 
650 
426 
105 
649 

490, 493 
178 
422 
413 
648 

878-922 
650 
430 
449 
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Materials, railroad — Continued. 
Rails, steel— Continued. 
Transverse tests — 

Description 

Details — 

Albany & Rensselaer Iron & Steel Co 

Do 

American Bessemer Steel Co 

Barrow steel 

Bethlehem Iron Co 

Boston Elevated Railway Co 

Brown, John, & Co 

Cammel, Charles 

Cammel, Sheffield toughened steel 

Chicago Rolling Mill Co 

Delano, F. A. (contributor) 

Dudley, Dr. P. H 

F. & E. German steel 

Hutte, G. H 

Lackawanna Iron & Steel Co 

Landore, Siemen 

Do 

North Chica^ Rolling Mill Co 

Pennsylvania Steel Co 

Scranton Steel Co *- 

Do 

Trimble, R 

Troy Steel & Iron Co. 

Do 

Wilson, Cammel Co 

Worcester Iron Co 

Worcester Steel Works 

Tabulation 

Bessemer, ingots — 

Heat treatment 

Sections of slab 

Tensile tests 

Blooming mill, shapes from — 

Manner of cuttmg up for examination 

Longitudinal and cross section 

Blooms from ingots — 

Micrograph^ of 

Photographs of 

Tensile tests 

Rail mill, shapes from — 

Diagrams of rolled shapes from bloom to finished rail 

Fifm roughing pass, sections 

Fifth roughing pass, tensile tests 

First forming pass, sections 

First forming pass, tensile tests 

Second formmg pass, sections 

Second forming pass, tensile tests 

Squabbing pass, sections 

Squabbing pass, tensile tests 

Third roughing pass, sections 

Third roughing pass, tensile tests 

75-pound section — 

Sections (ingot ID) 

Tensile tests (ingot ID) 

Sections (ingot IF) 

Tensile tests (ingot IF) 

8479a— 13 ^10 



1891 



Page. 



26 



1888 


439 


1891 


341 


1891 


359 


1891 


336 


1891 


355 


1906 


299 


1891 


350 


1891 


349 


1891 


348 


1891 


375 


1890 


792 


1906 


310 


1887 


941 


1891 


346 


1891 


343 


1889 


442 


1891 


333 


1891 


334 


1891 


339 


1887 


945 


1888 


643 


1908 


108 


1888 


646 


1892 


488, 491 


1891 


376 


1891 


366 


1888 


645 


1891 


424 


1909 


14 


1909 


15-63 


1909 


65-82 


1909 


83-90 


1909 


91-107 


1909 


109 


1909 


155 


1909 


111-153 


1909 


159-164 


1909 


237-239 


1909 


241-284 


1909 


329-333 


1909 


335-369 


1909 


371-373 


1909 


375-417 


1909 


285-289 


1909 


291-328 


1909 


165-167 


1909 


169-235 


1909 


421-425 


1909 


427-486 


1909 


487-489 


1909 


491-552 
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Materials, railroad — ^Continued. 
Ralls, steel — Continued. 

75-pound section — Continued. 

Sections (ingot 2F) 

Tensile tests (ingot 2F) 

Sections (ingot 3f) 

Tensile tests (ingot 3F) 

Sections (ingot 4F) 

Tensile tests (ingot 4F) 

Tests of flanges of steel rails 

Open-hearth ingots — 

Heat treatment 

Diagrams of shapes from bloom to finished rail 

Sections of ingots 12, 13, and 14 at different passes 

Tensile tests, leading pass of ingot No. 14 

Diagram showing manner of cutting shapes for exami 
nation 

Sections of leading pass, ingots 15, 16, and 17 

Tensile tests of leading pass, ingots 15, 16, and 17 

Sections third intermediate pass, ingot 17 

Tensile tests, ingot 17 

85-pound section — 

Flange tests , 

Sections 

Electric-furnace, 83.3-pound section — 

Flange tests .' 

Sections 

Tensile tests 

Specimens from Mr. P. H. Dudley, tensile tests 

Splice bars, steel — 

Resistance to further tightening of nuts on splice-bar bolts. 

Tensile tests 

Do 

Spring, locomotive, analyses, chemical 

T5e-rod from track buffer, wrought iron, tensile test 

Tire- 
Car wheel, steel, tensile tests 

Do...: 

Locomotive wheel, steel — 

Analysis, chemical 

Description of tests 

Do 

Hardness 

Tensile tests 

Do 

Do 

Track experiments, description and diagrams 

Do 

Do 

Matthiessen: 

Classification of alloys for conductivity of electricity Vol. I. 

Conductivity of electricity by alloys Vol. I . 

Experiments on alloys Vol. I. 

Do Vol.11. 

Fusibility of alloys Vol . I . 

Medals: 

Alloys for Vol. I. 

Hardnessof Vol. I. , 

Manufacture of » Vol. I. 



Page, 



1909 


553-555 


1909 


557-564 


1909 


565-567 


1909 


569-573 


1909 


575-^77 


1909 


579-583 


1909 


584 


1909 


588-589 


1909 


590-596 


1909 


597-619, 




625 


1909 


621-624 


1909 


627 


1909 


629-646, 




653 


1909 


647-659 


1909 


661 


1909 


663-667 


1909 


670 


1909 


671 


1909 


674 


1909 


674 


1909 


675-682 


1910 


201-220 


1904 


267 


1904 


269 


1905 


237 


1893 


532 


1888 


651 


1887 


957 


1888 


652 


1892 


475 


1887 


948 


1892 


475 


1887 


948 


1887 


949 


1892 


476 


1904 


275 


1889 


443 


1894 


365 


1895 


297 


1881 


490 


1881 


489 


1881 


479, 480 


1882 


72 


1881 


483 


1881 


540 


1881 


540 


1881 


521, 540 
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Mercury, conductivity for heat, error in determination of. . -Vol. I 
Metallograpliic examinations: 

Collar of elevating screw, 14-inch disappearing carriage, 1907 . 

Equalizing pipe, 12-inch mortar carriage, 1896 Mi 

Extractor, 15-pounder, 1903 

Nut, fractured 

Steel specimen, 668A-330A 

Metals, miscellaneous, ordnance: 

Alloys, belt buckle backing, U. S., chemical analyses 

Aluminum — 

Tensile tests 

Tabulation 

Bearing, "Noheet"— 

Analysis, chemical 

Compression tests 

Frictional tests 

Hardness 

Specific gravity 

'n)rrey "Antifriction ** 

Brass, analysis, chemical — 

Cartridge 

Watertown Arsenal 

Watervliet Arsenal 

Bronze — 

Specific gravity and hardness 

Do 

Do 

Castings, tensile tests— 

Cmll, dry sand, and green sand 

Rock Island Arsenal 

Deoxidized, specific gravity and hardness 

Gun metal — 

Chemical analyses 

Tensile tests 

Ingot, Watertown Arsenal, tensile test 

Tabulation 

Watertown Arsenal, analysis, chemical 

Do 

Cartridge — 

Analysis, chemical 

Do 

Specific gravity and hardness 

Tensile tests 



Copper — 

Bands for projectiles — 

Frictional resistance, experimental 

Tensile, shearing, and hardness tests 

Cast- 
Submitted to Board of Ordnance and Fortification, 

tensile test 

Watertown Arsenal, tensile test 

Coefficient of expansion 

Cubic compression tests 

Indentation of, for pressure gauge, Rodman 

Do 

Shearing tests, copper rods 

Tensile tests after cubic compression 



Year. 



Page. 



1881 


488 


1912 


221 


1912 


220 


1912 


220 


1912 


220 


1912 


221 


1902 


587 


1890 


669 


1890 


678 


1902 


587 


1903 


482 


1903 


479 


1903 


481 


1903 


480 


1903 


482 


1903 


482 


1886 


4 


1899 


902 


1893 


258, 261 


1893 


257 


1886 


4 


1889 


380 


1890 


678 


1906 


203 


1903 


165 


1889 


379 


1893 


263 


1893 


263 


1906 


146 


1889 


375 


1892 


331 


1894 


270 


1886 


4 


1899 


902 


1886 


4 


1886 


1754 


1894 


268 


1899 


704 


1905 


182 


1907 


63 


1906 


198-199 


1899 


707 


1897 


302 


1887 


847 


1886 


1664 


1882 


238 


1889 


381 


1906 


150 


1886 


1674 
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Metals, miscellaneous, ordnance — Continued. 
Copper, drawn — 

Compression tests — 

before cubic compression 

After cubic compression 

Tensile tests, before cubic compression 

Eglentine — 

Analysis, chemical 

Bits, curb 

Stirrups 

Tensile tests 

Heidel's- 

Anatysis, chemical 

Tensile tests 

Lead — 

Compression of — 

Granulated 

Powdered 

Cubic compression tests 

Compression tests — 

before cubic compression 

After cubic compression 

Tensile tests — 

Before cubic compression 

After cubic compression 

Lumen — 

Analysis, chemical 

Compression test 

Tensile test 

Magnolia, bits 

Monel — 

Analysis, chemical 

Bits, curb 

Tensile tests 

Do 

Tabulation 

Tin, cubic compression tests 

Tin, banca — 

Compression tests — 

before cubic compression 

After cubic compression 

Tensile tests — 

Before cubic compression 

After cubic compression 

Zinc — 

Cubic compression tests 

Silecian, tensile tests after cubic compression 

Solder, analysis, chemical 

White metal- 
Analysis 

Tensile tests 

Metals: 

Separation of, in alloys of copper and tin Vol. I. 

Separation of, in alloys of copper and zinc Vol. II . 

Set in — 

Experiments to determine Vol. I. 

When subjected to stress for considerable periods of 

time Vol. I . 

Sound, relative, conductivity for Vol. I . 

Specimens, alloys, iron, steel, etc., cubic compression tests — 

Description 

Tabulation 



Page. 



1886 
1886 
1886 


1684 
1685 
1673 


1907 
1907 
1907 
1907 


50 
49 
50 
50 


1901 
1901 


455 
455 


1886 
1886 
1886 


1757 
1759 
1664 


1886 
1886 


1686 
1686 


1886 
1886 


1676 
1676 


1899 
1899 
1899 
1902 


902 
714 
713 
581 


1907 
1907 
1907 
1907 
1907 
1886 


60 
48 
52 
296 
60 
1664 


1886 
1886 


1685 
1686 


1886 
1886 


1675 
1675 


1886 
1886 
1885 


1664 
1677 
1108 


1902 
1910 


587 
106 


1881 
1881 


354 
59 


1881 


466 


1881 
1881 


465 
513 


1886 
1886 


1663 
1687 
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Metals — Continued . 
Strength of— 

Effect of annealing upon Vol. I 

Effect of rate of distortion on Vol. I 

Temperature of, boiling and solidification of Vol. I 

Micrometer for measuring deformations Vol. I 

Midi Railroad: 

Gutting from car wheel on the, description of Vol. II 

Second cutting from Vol. II 

Mineral, Cassiterite, an artificial Vol. I 

Model, Thurston*s, for strength of alloys Vol. I 

Molecules, methoa of determining the number Vol. I 

Mortars, specimens: 

Analysis, chemical — 

3.6-inch B. L. rifled, bodies , 

Do 

12-inch B. L. (cast-iron body) rifled — 

Bodies 

Do 

Do 

Jackets 

Tube 

12-inch steel B. L., jackets 

Compression tests— 

12-inch B.L. (cast-iron body) rifled— 

Bodies 

Do 

Do.... 

Do 

Do 

Do 

Do 

Tabulation 

Do 

Do 

Do 

Do 

Do 

Do 

12-inch M. L. (cast-iron body) rifled — 

Bodies 

Do 

Hoops 

12-inch steel B. L. rifled — 

Jackets 

Tabulation 

Tubes 

Specific gravity and hardness — 

3.6-inch field 

12-inch B.L. rifled 

Do 

Do 

Do 

Do 

Tensile tests — 

3.6-inch field- 
Bodies 

Do 

Do 

Do 

Do 



Year. 



Page. 



1881 


511 


1881 


457 


1881 


523 


1881 


327, 




335,345 


1881 


618 


1881 


668 


1881 


322 


1881 


3 


1881 


512 


1898 


690 


1899 


901 


1892 


302 


1893 


181 


1894 


160 


1897 


582 


1898 


689 


1901 


649 


1887 


620 


1889 


70 


1890 


175, 755 


1891 


173 


1892 


119 


1893 


123 


1894 


108 


1887 


703 


1889 


119 


1890 


363 


1891 


209 


1892 


315 


1893 


186 


1894 


163 


1884 


278 


1885 


617 


1884 


317 


1891 


217 


1891 


219 


1891 


214 


1889 


51 


1891 


219 


1887 


701 


1890 


425 


1891 


206 


1892 


321 


1889 


51 


1892 


37 


1898 


49 


1899 


53 


1901 


13 
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Mortars, specimens — Continued. 
Tensile tests — Continued. 
3.6-inch field — Continued. 

Breech blocks 

Do 

Do 

Do 

Carrier rings 

Gas checks 

Do 

Do : 

Spindles i 

Do 

Do 

Tabulation 

7-inch siege — 

Bodies : 

Do 

Carrier rings 

Tabulation 

Do 

12-inch B. L. (cast-iron body) rifled — 
Breech blocks 

Do 

Bodies 

Do 

Do 

Do 

Do 

Do 

Do 

Consoles, aluminum bronze 

Face plates 

Do 

Gas checks 

Do 

Do 

Hinge pins and transverse roller. . 

Hoops 

Do!!!!!!!!!!!!!!!!!!!!!!!!! 

Do 

Spindles , 

Do 

Tabulation 

Do 

Do 

Do 

Do 

Do 

Do 

12-inch steel B. L. rifled — 

Gas checks 

Jackets 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Tabulation 




Page. 



1898 


51 


1899 


54 


1900 


25 


1901 


13 


1899 


686 


1898 


51 


1899 


54 


1901 


13 


1899 


54 


1900 


25 


1901 


13 


1898 


51 


1897 


39 


1900 


41 


1899 


686 


1897 


42 


1900 


44 


1887 


684 


1889 


115 


1887 


617 


1889 


63 


1890 


173 


1891 


171 


1892 


117 


1893 


119 


1894 


106 


1891 


241 


1887 


695 


1889 


114 


1887 


690 


1889 


108 


1890 


375 


1887 


700 


1889 


112 


1887 


640 


1889 


89 


1890 


369 


1891 


191 


1887 


697 


1889 


110 


1887 


701 


1889 


117 


1890 


355, 426 


1891 


207 


1892 


304 


1893 


182 


1894 


161 


1903 


77 


1891 


216 


1893 


113 


1897 


93 


1898 


99 


1899 


137 


1900 


78 


1901 


59 


1905 


58 


1891 


219 
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Mortars, specimens — Continued. 
Tensile tests — Continued. 

12-inch steel B. L. rifled — Continued. 

Tabulation 

Do 

Do 

Do 

Do 

Do 

Tubes 

Do 

Do 

Do 

Do 

Do : 

Do 

Do 

12-inch M. L. (cast-iron body) rifled — 

Bodies 

Do 

Hoops 

Trunnion hoops 

12-inch, wire-wound, model of 1908— 
Tensile tests — 

Breech bushing 

Jackets 1 . . I 

Trunnion hoop 

Tube ^ ,.. 

Caron, experiments on — 

Density of steel Vol. I 

Effect of tempering on density of steel Vol. I . 

Muschenbroek, experiments on fiJloys Vol. I . 

Mushet, experiments on action of acid on alloys Vol. I. 

Muspratti experiments on alloys Vol. I, 

N. / 

Nails and spikes: 

Adhesion of, in wood — 
Nails, cut — 

California laurel 

Chestnut 

White oak '. 

Blocks, water-soaked, 6 years 9i months 

Wetted and dried alternately 

White pine 

Blocks, water-soaked, 6 years 9i months 

Wetted and dried alternately 

Yellow-pine cleats 

Yellow pine 

Blocks, water-soaked, 6 years 9i months 

Wetted and dried alternately 

White-oak cleats 

General averages 

Nails, steel wire — 

California laurel 

White oak 

White pine 

^ Yellow pine 

General averages 

Spikes, 8-inch — 

Chestnut 

White oak 

Wetted and dried alternately 



1893 
1897 
1898 
1899 
1900 
1901 
1891 
1893 
1897 
1898 
1899 
1900 
1901 
1905 

1884 
1885 
1884 
1886 
1885 



1910 
1910 
1910 
1910 

1881 
1881 
1881 
1881 
1881 



Page. 



118 

108 

114 

158 

85 

65 

213 

109 

79 

81, 197 

117 

69 

53 

57 

275 
615 
297 
1165 
621 



66 
64-65 

67 
62-63 

531 
519 
373 
491 
479 



1884 


461 


1884 


461 


1884 


458 


1891 


745 


1884 


460 


1884 


449 


1891 


744 


1884 


453 


1884 


453 


1884 


454 


1891 


744 


1884 


457 


1884 


457 


1884 


471 


1884 


462 


1884 


459 


1884 


451 


1884 


456 


1884 


471 


1884 


461 


1884 


460 


1884 


460 
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Nails and spikes — Continued . 

Adhesion of, in wood — Continued. 
Spikes, 8-inch — Continued. 

White pine 

Wetted and dried alternately 

Yellow pine 

Wetted and dried alternately 

General averages 

Spikes, railroad — 

Chestnut tie 

Do 

White oak 

. White-oak tie 

White pine 

Yellow pine 

Do 

Cedar tie 

Hemlock tie 

Whit.e-cedar tie 

Tabulation 

Do 

Resistance to driving — 
Nails, cut — 

White pine '. 

Yellow pine 

General averages 

Neer's dynamometer, report on Vol. II. 

Nicholson*s hydrometer for determining specific gravity. .Vol. II. 
Nickel in — 

Alloys or copper, analysis to determine Vol. I. 

Iron and steel, analysis of Vol. I . 

Iron, wrought, effect on the properties of Vol. I. 

Norton, experiments on set of metals Vol. I . 

P. 

Paper, tensile tests of blue and brown print 

» 

Person, experiments on fusibility of alloys Vol. I . 

Petin & Gaudet — 

Hyperboloid steel, cutting from Vol. II . 

Steel cutting from Vol. II. 

Piers, brick: 

Compression teste — 
Common, laid in — 
Lime mortar, 1 : 3 — 

Common 

Bricks laid on edge 

Diagrams 

Efficiency of piers 

Jointe broken every six courses 

Relative strengths of hollow and solid piers 

Hard, sand-struck 

Panels filled with neat Portland cement 

Hard, water-struck 

Light-hard, sand-struck 

Panels filled with neat Portland cement 

Light-hard, water-struck , 

Remarks 

Do 

Do 



Page. 



1884 


452 


1884 


453 


1884 


456 


1884 


457 


1884 


471 


1887 


926 


1889 


607, 610 


1889 


615 


1887 


931 


1884 


452 


1887 


928 


1889 


612 


1889 


597 


1887 


932 


1887 


'930 


1884 


471 


1889 


616 


1884 


462 


1884 


462 


1884 


471 


1881 


412 


1881 


5^8 


1881 


262 


1881 


251 


1881 


231 


1881 


466 


fl909 


1044 


1910 


163-165 


1911 


163-165 


1912 


233-236 


1881 


483 


1881 


668 


1881 


672 



1884 


92, 103 


1884 


111 


1884 


123 


1884 


76 


1884 


109 


1884 


75 


1904 


434, 441, 




448 


1094 


442 


1905 


408 


1904 


437, 445 


1904 


438 


1905 


411 


1884 


74 


1904 


421 


1905 


395 
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Piers, brick — Continued. 

Compression tests — Continued. 
Common, laid in — Continued. 
Lime mortar, 1:3 — Continued. 

Tabulations 

Do 

Do.... 

Lime mortar, 2 parts; Portland cement, 1 part.. 

Diagram 

Efficiency 

Tabulations 

Lime mortar, 2 parts; Rosendale cement, 1 part 

Diagram 

Efficiency 

Tabulation 

Neat Portland cement — 

Common 

Diagram 

Efficiency of pier 

Hard, sand-struck 

Hard, water-struck 

Light-hard, sand-struck 

Light-hard, water-struck 

Remarks 

Do 

Do 

Tabulations 

Do 

Do 

Neat Rosendale cement grout .' 

Tabulation 

Portland cement mortar — 

Common, 1:2 mortar 

Diagrams 

Efficiency of piers 

Hard, sand-struck, 1:3 mortar 

Hard, sand-struck, 1:5 mortar 

Hard, water-struck, 1:3 mortar 

Light-hard, sand-struck, 1:3 mortar 

Do 

Light-hard, sand-struck, 1 : 5 mortar 

Light-hard, water-struck, 1 : 3 mortar 

Old pier (25 years) ' 

Remarks 

Do 

Do 

Tabulations 

Do 

Do 

Rosendale cement mortar — 

Common, 1:2 mortar 

Do 

Do 

Bluestone cap and base 

Bondstones 

Diagrams 

Do 

Efficiency of piers 

Remarks 

Do 

Do 



Page. 



1884 


77 


1904 


449 


1905 


413 


1884 


120 


1884 


123 


1884 


76 


1884 


78 


1884 


118 


1884 


123 


1884 


76 


1884 


78 


1884 


122 


1884 


123 


1884 


76 


1904 


432, 439, 
446 


1905 


405 


1904 
1905 


435, 443 
409 


1884 


74 


1904 


421 


1905 


395 


1884 


78 


1904 


449 


1905 


413 


1886 


1740 


1886 


1742 


1884 
1884 


100, 121 
123 


1884 


76 


1904 


433, 440, 
447 


1905 


399,404 


1905 


407 


1904 
1905 


436, 444 
402 


1905 
1905 


401, 403 
410 


1885 


1092 


1884 


74 


1904 


421 


1905 


395 


1884 


77 


1904 


449 


1905 


413 


1884 


119 


1886 


1707 


1891 


739 


1884 


237 


1886 


1738 


1884 


123 


1886 


1742 


1884 


76 


1884 


74 


1886 


1691 


1891 


739 
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Hers, brick — ^Continued. 

Compression, tests — Continued. 
Common, laid in— Continued. 

Bosendale cement mortar — Continued. 
Common, 1:2 mortar — Continued. 

Tabulations 

Do 

Do 

Do 

Face, laid in — 
Lime mortar — 

Dry pressed, 1:3 mortar 

Face, 1 :3 mortar 

Do 

8 by 16 inch pier, 16-inch base 

Diagrams 

Efficiency of piers 

Relative strength of hollow and solid piers 
Mud- 
Repressed, 1:3 mortar 

Wire cut, 1:3 mortar 

Remarks 

Do 

Do 

Tabulations 

Do 

Do 

Neat Portland cement — 

Dry pressed 

Face 

Bricks laid on edge 

8-inch pier, 16-inch base 

Mud- 
Repressed 

Wire cut '. 

Sand lime 

Remarks 

Do 

Do 

Do 

Tabulations 

Do 

Do 

Do 

Neat Rosendale cement grout 

Tabulation 

Portland cement mortar — 

Dry pressed, 1 :3 mortar 

Face, 1 :2 mortar 

Diagrams 

Efficiency of piers 

Mud — 

Repressed, 1 : 3 mortar 

Repressed, 1:5 mortar : 

Wire cut, 1:2 mortar 

Do 

Remarks 

Do 

Do 

Tabulations 

Rosendale cement mortar — 

Face, 1:2 mortar 



Page. 



1884 


78 


1884 


235 


1886 


1741 


1891 


743 


1904 


425 


1884 


81,85 


1893 


324 


1893 


332 


1884 


123 


1884 


76 


1884 


75 


1904 


428 


1904 


. 431 


1884 


74 


1893 


323 


1904 


421 


1884 


77 


1893 


334 


1904 


449 


1904 


423 


1893 


326 


1893 


330 


1893 


333 


1904 


426 


1904 


430 


1905 


412 


1886 


1691 


1893 


323 


1904 


421 


1905 


395 


1886 


1741 


1893 


334 


1904 


449 


1905 


413 


1886 


1740 


1886 


1742 


1904 


424 


1884 


83,90 


1884 


123 


1884 


76 


1904 


427 


1905 


396 


1904 


429 


1905 


397 


1884 


74 


1904 


421 


1905 


395 


1884 


77 


1886 


/ 1694, 
I 1703 
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Piers, brick — Continued. . 

Oompreesionj tests — Continued. 
Face, laid in — Continued. 

Kosendale cement mortar — Continued. 
Face, 1:2 mortar 

Cores of common brick 



Diagram 

Remarks 

Do 

Tabulations 

Do 

Face, laid without mortar... 
Hollow cores — 

Dry pressed brick 

Gray face 

Hard, sand-struck brick. 




Page. 



Light-hard, sand-struck brick — : 

Paving ; 

Repressed 

Do 

Sand lime 

Sand struck 

Wire-cut brick 

Do 

Solid cores — 

Sand-lime brick 

Sand struck 

Wire cut 

Tabulation 

Do 

Mortar used, compression tests of cubes 

Do 

Do 

(See also Cements and mortars, and Columns, concrete, 
reenforced.) 

Pihet, M., cuttings from planer Vol. II. . 

Pillichody, on fusibility of alloys Vol. I . . 

Planer for metals Vol .II.. 

Planer for planing tests of steel for tools Vol. II . . 

Planing of metals, Tresca's memoir — 

Action, classification of Vol. II., 

Action, experiments on Vol. II.. 

Action of tools, analysis of Vol. II . . 

Action of tools, inclined, analysis of ^ Vol. II . . 

Conclusions on Vol. II. . 

Deformations due to, geometrical study of Vol. II . . 

Effect of, on form of cutting Vol. II. . 

Experimental researches on Vol. II . . 

Experiments of, cutting edge, curved Vol. II . . 

Experiments on, Tresca — 

Classification of Vol. II . , 

Description of Vol. II. , 

Edge, rectilinear, cutting, free 2 edges, tool, cylindrical and 

perpendicuktr Vol. II . 

Eage, rectilinear, cutting, free 2 edges, tool, cylindrical and 

inclined Vol. II . 

Edge, rectilinear, cutting, free 2 edges, tool plane and 

perpendicular Vol. II . 

Eage, rectilinear, cutting, free 1 face, tool, plane and perpen- 
dicular Vol. II . 

Edge, rectilinear, cutting, free 1 side, tool, plane. . .Vol. II. 
Material used Vol. II . 



1891 

1886 

1886 
1886 
1891 
1886 
1891 
1886 

1906 
1907 

1906 

1906 
1907 
1906 
1907 
1907 
1907 
1906 
1907 

1906 
1907 
1907 
1906 
1907 
1884 
1886 
1906 



1881 
1881 
1881 
1881 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1881 
1881 

1881 

1881 

1881 

1881 
1881 
1881 



{ 



{ 



742 

1702, 

1706 

1742 

1691 

739 
1741 

743 
1740 

582 
307 
588, 
590, 593 
589, 592 
329 
587 
297 
348 
327 
580 
300 

595 

320 

208, 350 

598 

350 

72 

1692 

599 



669 
483 
624 
452 

620 
619 
620 
632 
683 
678 
619 
617 
659 

621 
621 

625, 634 

929-636 

622 

'642 
648 
621 
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Planing of metals, Tresca'e memoir — Continued. 
Work of— 

Deformation in Vol. II . 

Mechajiical, required Vol. II . 

Shearing in Vol. II . 

Total in .Vol.11. 

Zone of activity of .Vol. II . 

Poisson, mathematical expression for coefficient of elasticity. .Vol. I. 

Polarity of metals, alloys Vol. I . 

Poncelot, experiments on coefficient of elasticity of iron and steel, 

Vol.1 

Powder, smokeless, compression tests: 

Description 

Samples 

Prover for chains, description and oi)eration of Vol. I . 

Pyrometer, Becquerel's, thermo-electric Vol. I . 



R. 

Resilience, method of determining for torsional tests, alloys. .Vol. I 

Do : Vol.11 

Resistance of materials, alloys, note on, Thurston Vol. I 

Riche, experiments on alloys Vol. II 

Riche, researches on alloys Vol. I 

Roberts, experiments on: 

Fusibihty of alloys Vol. I 

Liquation of alloys Vol. I 

Rodman's dynamometer, description and operation of Vol. I 

Rodman's testing machine Vol. II 

Rope, wire: 

Analysis, chemical 

''Healey Metallic Splice" 

Tensile tests — 

Iron rope, breaking load immediately applied — 

IJ-mch rope 

l|-inch rope 

3-inch rope 

Steel rope — 

Loads rapidly applied, 31-inch rope 

Sustained loads, effect of — 

21-inch rope 

4-inch rope 

Tensile tests, with elongations — 
Iron rope — 

11-mch i 

l|-inch 

3-inch 

31-inch 

Do 

4-inch 

Do 

Steel rope — 

3Hnch 

31-inch 

"Healey Metallic Splice," with solder — 

Analysis, chemical 

Tensile test 

Tensile tests of soldered iron plates 

Steel rope, measurement of wires in— 

11-inch rope 

1 j-inch rope 

2-inch rope 



Year. 



Page. 



1881 


681 


1881 


681 


1881 


682 


1881 


683 


1881 


680 


1881 


511 


1881 


456 


1881 


509 


1906 


271 


1906 


272-283 


1881 


20 


1881 


484, 




519, 522 


1881 


305 


1881 


574 


1881 


455 


1881 


71 


1881 


515, 518 


1881 


484 


1881 


485 


1881 


21 


1881 


564 


1896 


438 


1895 


1094 


1885 


1106 


1885 


1106 


1885 


1106 


1885 


1105 


1885 


1109 


1885 


1109 


1885 


1107 


1885 


1106 


1885 


1104 


1885 


1099 


1885 


1100 


1885 


1095 


1885 


1097 


1885 


1096 


1885 


1102 


1885 


1108 


1885 


1108 


1885 


1107 


1889 


477 


1889 


478 


1889 


479 
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Subject. 



Rope, wire — Continued. 

Steel rope, measurement of wires in — 

2J-inch rope 

2j-inch rope 

2 J-inch rope 

2|-inch rope 

3-inch rope 

3J-inch rope 

4J-inch rope 

Tensile tests — 

Iron, plain, 4) inches circumference 
Seizing J material used — 

■j^-mch wire 

■rtr-inch wire, galvanized 

i-inch wire, galvanized 

tinch wire 
inch wire, galvanized 

•^inch wire 

J-inch wire, galvanized 

J-inch wire 

Steel, galvanized — 

0.33 inch diameter 

0.38 inch diameter 

Do 

0.39 inch diameter 

0.43 inch diameter 

0.44 inch diameter 

0.47 inch diameter 

0.48 inch diameter 

0.49 inch diameter 

0.53 inch diameter 

0.57 inch diameter 

Do 

0.61 inch diameter 

0.66 inch diameter 

0.68 inch diameter 

0.71 inch diameter 

0.75 inch diameter 

0.80 inch diameter 

0.81 inch diameter 

0.82 inch diameter 

0.83 inch diameter 

0.90 inch diameter 

Do 

0.91 inch diameter 

0.96 inch diameter 

0.98 inch diameter 

1.16 inche3 diameter 

1.46 inches diameter 

Steel, hemp covered — 

2.81 inches circumfetence 

3 .06 inches circumference 

0.8 inch circumference * 

1.13 inches diameter 

Steel, jplain — 

1 inch circumference 

IJ inches circumference 

IJ inches circumference 

Do 

If inches circumference 

Do : 

2 inches circumference 

Do 



, Year. 


Page. 


1889 


• 

479 


1889 


480 


1889 


481 


1889 


482 


1889 


483 


1889 


484 


1889 


485 


1891 


786 


1891 


787 


1897 


577 


1897 


577 


1891 


787 


1897 


577 


1891 


787 


1897 


577 


1891 


787 


1896 


455 


1897 


577 


1912 


205 


1912 


206 


1897 


677 


1896 


455 


1912 


205 


1896 


455 


1896 


455 


1912 


206 


1897 


577 


1912 


206 


1912 


206 


1896 


455 


1896 


455 


1897 


578 


1897 


577 


1912 


207 


1912 


206 


1912 


206 


1897 


577 


1896 


455 


1896 


455 


1896 


455 


1896 


455 


1896 


455 


1897 


577 


1896 


455 


1900 


1139 


1900 


1139 


1905 


177 


1905 


177 


1891 


786 


1891 


786 


1889 


486 


1891 


786 


1889 


486 


1891 


786 


1889 


486 


1891 


786 
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Subject. 




Rope, wire — Continued. 
Tensile tests — 

Steel, plain — Continued. 

2J inches circumference 

2 J inches circumference 

Do 

Do 

2} inches circumference, annealed 

2i inches circumference 

Do 

2} inches circumference 

Do 

3 inches circumference 

Do 

3i inches circumference 

3J inches circumference 

Do 

3} inches circumference 

4 inches circumference 

4J inches circumference 

0.75 inch diameter — 

Retraction ropes 

Proof stresses 

Do 

1 inch diameter 

1.50 inches diameter 

Do 

Do 

1.625 inches diameter Vol. Ill 

Strands from new and old, transmission rope 

Wires from 1 J to 4J inch rope 

Tensile tests with elongations — 
Steel, galvanized — 

0.33 inch diameter 

0.44 inch diameter 

0.48 inch diameter ■ 

0.49 inch diameter 

0.66 inch diameter 

0.68 inch diameter 

0.91 inch diameter 

0.90 inch diameter 

Do 

0.96 inch diameter 

Do 

0.98 inch diameter 

1.46 inches diameter 

Steel, plain-r- 

2 J inches circumference, annealed 

2| inches circumference, wound, parceled and served. 
Rosset, method of increasing strength of alloys Vol. II 

8. 

Salleron's cathetometer Vol. I 

Screws: 

Adhesion of, in wood — 
Lag screws — 

Douglas fir 

Hemlock tie 

White-cedar tie 

White oak 

Do 

White pine 



1881 



1902 
1887 
1887 
1884 
1902 
1884 



Page. 



1889 


486 


1889 


486 


1906 


178 


1890 


786 


1896 


455 


1889 


486 


1891 


786 


1889 


486 


1891 


786 


1889 


486 


1891 


786 


1891 


786 


1889 


486 


1891 


786 


1891 


786 


1891 


786 


1889 


486 


1900 


1139 


1906 


284 


1907 


90 


1910 


122 


1892 


601 


1892 


602 


1910 


122 


1881 


250 


1893 


531 


1889 


487 


1896 


439 


1896 


440 


1896 


441 


1896 


441 


1896 


442 


1896 


443 


1896 


445 


1896 


447 


1896 


446 


1896 


449 


1896 


438 


1896 


451 


1896 


453 


1896 


444 


1889 


483 


1881 


139 



277 



565, 567 
934 
934 
469 

566, 572 
464 
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Screws — Continued. 

Adhesion of, in wood-continued. 
Lag screws — Continued. 

Yellow pine 

Do 

Do 

General averages 

Wood screws — 

California laurel 

White oak 

White pine 

Yellow pine 

General averages 

Segregation of alloys. {See Liquation, alloys.) 
Set of metals: 

Method of determining for tensile test Vol. I . 

Rapidity of, experiments to determine Vol. I . 

Rate of, in metals under stress for considerable periods of 

time Vol. I. 

Under stress, effect of time on Vol. I. 

Shackles and swivels. (See Chains, ehackles and swivels.) 
Shafts, naval: 

Description of tests 

Analysis, chemical 

Compression tests — 

Cruiser Atlanta 

Cruiser Boston 

Cruiser Chicago 

Tabulation 

Tensile tests — 

Cruiser Atlanta 

Cruiser Boston 

Cruiser Chicago 

Dispatch boat Dolphin 

Tabulation 

Shafts, rotating: 

Endurance tests — 

Amorphous steel ^ . . . 

Do 

Gautier steel bar 

Do 

Do 

Gautier steel bar, annealed 

Railroad railhead 

Do 

Sorbitic steel .*. 

Do 

Tabulation 

Do 

Tensile tests, from ruptured endurance shafts — 

Bethlehem steel 

Gautier steel 

Tabulation , 

Miscellaneous, tensile tests 

Do 

Repeated stresses — 

Analysis, chemical — 

Iron, cast 

Iron, wrought 

Steel- 
Bethlehem 

Do 

Do 



1884 


467 


1887 


934 


1902 


578 


1884 


471 


1884 


470 


1884 


468 


1884 


463 


1884 


466 


1884 


471 


1881 


510 


1881 


466 


1881 


465 


1881 


465 


1885 


944 


1885 


944 


1885 


964 


1885 


953 


1885 


987 


1885 


1006 


1885 


956 


1885 


945 


1885 


967 


1885 


999 


1885 


1004 


1907 


121,124 


1908 


171 


1906 


435 


1907 


119, 121 


1908 


170 


1906 


436 


1906 


441 


1907 


120 


1907 


123 


1908 


172 


1906 


442 


1907 


126 


1906 


451 


1906 


445 


1906 


453 


1893 


251 


1899 


687 


1892 


547 


1892 


547 


1895 


597 


1902 


275,277 


1903 


%4A 
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Subject. 




Shafts, rotating — Continued. 

Repeated stressee — Continued. 

Analysis, chemical — Continued. 
Steel — Continued. 

Carbon-steel ingot 

Carnegie rail 

Cold rolled 

Gautier 

Do 

Do 

Do 

Do 

Do 

Nickel-steel ingot 

Open hearth 

Do 

Compression tests 

* Iron, wrought, double refined — 

Annealed 

Unannealed 

Steel, Gautier 

Internal strains, examination for steel, open hearth 

Loaded on double bearing — 
Repeated stresses — 

Iron, wrought, Burden's Best, under maximum fiber 
stress per square inch of — 

20,000 and 25,000 pounds (plain bar) 

25,000 pounds (twisted bars) 

Tabulation 

Steel- 
Bethlehem, annealed, under maximum fiber stress 
of 40,000 pounds per square inch — 

0.24 C 

0.42 C 

0.46 C 

0.66 C 

0.26 C (3.282 Ni 
0.25 C (4.514 Ni 
0.29 C (5.661 Ni 

0.539 C (27.353 Ni) 

Bethlehem, oil hardened and annealed, under max- 
imum fiber stress of 40,000 pounds per square 
inch — 

0.24 C 

0.42 C 

0.46 C 

0.66 C 

0.26 C (3.282 Ni) 

0.25 C (4.514 Ni) 

0.29 C (5.661 Ni) 

0.539 C (27.353 Ni) 

Diagrams 

Tabulations 

Bethlehem, annealed at low heat, under maximum 
fiber stress per square inch of — 

40,000 pounds (0.26 C) 

40,000-45,000 pounds (0.25 C, 4.60 Ni) 

45,000 pounds (0.26 C, 3.31 Ni) 

45,000-50,000 pounds (0.25 C, 4.60 Ni) 

50,000-60,000 pounds (0.29 C) 

Bethlehem, annealed at high heat, under maximum 
fiber stress per square inch of — 
45,000 pounds (0.26 C, 3.31 Ni | 



1902 


275 


1905 


262 


1892 


615 


1894 


483 


1895 


598 


1902 


275 


1903 


348 


1904 


302 


1905 


262 


1902 


275 


1890 


953, 956 


1902 


275 


1888 


837 


1888 


835 


1894 


615 


1888 


821 



1902 



Page. 



1903 


337 


1903 


337, 338 


1903 


348 


1895 


586 


1895 


587 


1895 


588 


1895 


590 


1895 


578 


1895 


580 


1895 


582 


1895 


584 


1895 


586 


1895 


587 


1895 


589 


1895 


591 


1895 


579 


1895 


581 


1895 


583 


1895 


585 


1895 


598 


1895 


596 


1899 


855 


1902 


266 


1902 


272 


1903 


315 


1903 


335 



268, 272 




Shafts, rotating — Continued. 

Loaded on double bearing — Continued. 
Repeated streases — Continued. 
Steel — Continued. 

Bethlehem, annealed at high heat, under maximum 
fiber stress per square inch of— Continued. 

46,000 pounds (0.25 C, 4.60 Ni) 

50,000 pounds (0.25 C, 4.60 Ni) 

Bethlehem, hardened, under maximum fiber stress 
per square inch of — 

40,000 pounds (0.26 C) 

45,000-50,000 pounds (0.26 C, 3.31 Ni) 

46,000-^,000 pounds (0.26 C, 4.60 Ni) 

50,000 pounds (0.25 C, 4.60 Ni) 

Tabulations 

Do 

Do 

Bethlehem, oil tempered and annealed at low heat, 
* under maximum fiber st^'ess per square inch of — 

45,000 pounds (0.25 C, 4.60 Ni) 

45,000 pounds (0.26 C, 3.31 Ni) 

45,000-50,000 pounds (0.25 C, 4.60 Ni) 

Bethlehem, oil tempered and annealed at high heat, 
under maximum fiber stress per square inch of — 

40,000 pounds (0.26 C) 

40 000 pounds (0.26 C) 

45,000 pounds (0.26 C, 3.31 Ni) 

50,000^56,000 pounds (0.25 C, 4.60 Ni) 

50,000-60,000 pounds (0.25 C, 4.60 Ni) 

Bethlehem, treat^, under maximimi fiber stress 
per square inch of 40,000-55,000 pounds (0.32 C, 

1.20 Mn) 

Tabulations 

Do 

Do 

Carbon steel ingot, 0.20 C, under maximum fiber 
stress per square inch of — 

20,000 pounds (natural state) 

20,000-35,000 p<nind8 (heated low cherry and 

quenched in oil) , 

40^000 pounds (heated white hot and quenched 

m brme) 

40,000 pounds (heated bright yellow and 

quenched in oil) 

40^000 pounds (heated bright yellow, quenched 

m oil, and annealed) 

40,000 pounds (heated bright yellow and cooled 

in sand) , 

40,000 pounds (heated bright red and quenched 

in oil) 

20,000-^,000 pounds (oil tempered and an- 
nealed) 

Tabulations 

Do 

Cold drawn, under maximum fiber stress of 40,000 
pounds per square inch — 

Annealed. 

Untreated 

Tabulation 

Cold rolled, under maximum fiber stress of 40,000 
pounds per square inch — 
Annealed 

84793—13 11 



1893 



1902 
1903 


274 
320 


1900 
1903 
1903 
1903 
1900 
1902 
1903 


1134 
314 
313 
320 

1135 
275 
346 


1902 
1902 
1903 


271 
273 
316 


1899 
1900 
1902 
1903 
1903 


855 
1133 
273 
318 
319 


1902 
1900 
1902 
1903 


260 

1135 

275 

346 


1902 


268 


1903 


321 


1903 


326 


1903 


328 


1903 


328 


1903 


329 


1903 


331 


1902 
1902 
1903 


270 
275 
346 


1893 
1893 
1893 


466 
464 

487 



459 
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Subject. 




Shafts, rotating— Continued. 

Loaded on double bearing — Continued. 
Repeated stresses — Continued. 
Steel — Continued. 

Cold rolled, under maximum fiber stress of 40,000 
pounds per square inch — Continued. 

Untreated 

Tabulation 

Gautier, run at maximum fiber stress of 60,000 
pounds per square inch — 
At temperatures of from 330° to 472° F.— 

0.15 C 

0.17 C 

0.34 C 

0.55 C 

0.73C 

0.82C 

1.09C 

Tabulation ■ 

Cooled with water — 

0.15C 

0.17 C 

0.34C 

0.55C 

0.73C 

0.820 

1.09C 

Tabulation 

0.16 C, under maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

52,460 pounds 

55,000 pounds 

0.17 C, under maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

52,460 pounds * 

55,000 pounds 

0.34 C, und!er maximum fiber stress per 8()uare 
inch of — 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

52,460 pounds 

55,000 pounds 

0.55 C, under maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

52,460 pounds 

55,000 pounds - 

0.73 C, under maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds 



Page. 



1893 


458 


1893 


487 


1893 


474 


1893 


475 


1893 


477 


1893 


479 


1893 


480 


1893 


483 


1893 


485 


1893 


488 


1893 


475 


1893 


476 


1893 


478 


1893 


479 


1893 


482 


1893 


484 


1893 


486 


1893 


488 


1894 


507 


1894 


508 


1894 


512 


1894 


516 


1894 


518 


1894 


519 


1894 


520 


1894 


521 


1894 


523 


1894 


526 


1894 


528 


1894 


529 


1894 


530 


1894 


531 


1894 


533 


1894 


537 


1894 


539 


1894 


540 


1894 


541 


1894 


542 


1894 


544 


1894 


547 


1894 


549 


1894 


550 


1894 


551 


1894 


552 
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Shafts, rotating— Continued. 

Loaded on double bearing — Continued. 
Repeated stresses — Continued. 
Steel— Continued. 

Grautier run at maximum fiber stress of 60,000 
pounds per square inch — Continued. 
0.73 C, under maximimi fiber stress per square 
inch of — ^Continued. 

45,000 pounds 

50,000 pounds , 

52,460 pounds , 

55,000 pounds 

0.82 C, under maximum fiber stress per square 
inch of — 

40,000 pounds 

45,000 pounds 

50,000 pounds 

52,460 pounds 

55,000 pounds 

1.09 C, under maximum fiber stress per square 
inch of — 

40,000 pounds 

45,000 pounds 

50,000 pounds 

52,460 pounds 

55,000 pounds '. 

Tabulations 

Under maximum fiber stress per square inch of- 

30,000 pounds (0.73 C) 

30,000 pounds (0.82 C).. 

35,000 pounds (0.82 C).... 

30,000 pounds (1.09 C) 

35,000 pounds (1.09 C) 

Tabulation 

Under maximum fiber stress per square inch of- 

40,000 pounds (0.16 C) 

40,000 pounds (0.17 C) 

40,000 pounds (0.34 C) 

40,000 pounds (0.55 C) 

40,000-50,000 pounds (0.73 C) 

Do 

Do 

30,000^5,000 pounds (0.82 C) 

40,000 and 45,000 pounds (0.82 C) 

Do 

Do 

40,000 and 45,000 pounds (1.09 C) 

Do 

Do 

Tabulation 

0.17 C, under maximum fiber stress per square 
inch of — 

30,000 and 35,000 pounds 

Do 

Do 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

60,000 pounds 

0.34 C, under maximum fiber stress per square 
inch of — 

45,000 pounds 

50,000 pounds 

60,000 pounds 



1894 


554 


1894 


556 


1894 


559 


1894 


560 


1894 


• 

561 


1894 


563 


1894 


565 


1894 


567 


1894 


568 


1894 


569 


1894 


571 


1894 


573 


1894 


575 


1894 


576 


1894 


506,577 


1895 


592 


1895 


593 


1895 


594 


1895 


595 


1895 


594 


1895 


596 


1899 


855 


1899 


855 


1899 


855 


1901 


633 


1899 


855 


1900 


1135 


1902 


263 


1902 


259 


1899 


855 


1900 


1135 


1902 


264 


1899 


855 


1900 


1135 


1902 


261 


1902 


275 


1903 


341 


1904 


299 


1905 


245 


1903 


341 


1903 


340 


1903 


340 


1903 


339 


1903 


339 


1905 


252 


1905 


250 


1905 


249 
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Subject. 




Shafts, rotating — Continued. 

Loaded on double bearing — ^Continued. 
Repeated stresses — Continued. 
Steel— Continued . 

Gautier run at mamunum fiber stress of 60,000 
pounds per square inch — Continued. 
0.56 C, under maximum fiber stress per square 
inch of — 

30,000 and 60,000 pounds 

Do 

Do 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

• 60,000 pounds 

0.73 C, und!er maximum fiber stress per square 
inch of — 

45,000 pounds 

50,000 pounds 

60,000 pounds 

0.82 C, under maximum fiber stress per square 
inch of — 

35,000-55,000 pounds 

Do 

40,000 pounds 

Do 

45,000 pounds 

50,000 pounds 

55,000 pounds 

60,000 pounds 

1.09 C, under maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds 

45,000 pounds 

50,000 pounds 

60,000 pounds 

Tabulations 

Do 

Do 

0.17 C, oinder maximum fiber stress of 40,000 
pounds per square inch — 

Annealed 

Heated to first red and quenched in oil 

Heated to low yellow and auenched in oil 
Heated to low yellow and quenched in 

water 

Heated to low yellow, quenched in water, 

and annealed 

Tabulation 

Nickel-steel ingot (0.17 C, 3.25 Ni), imder maximum 
fiber stress per square inch of — 

10,000-30,000 pounds (natural state) 

Do 

40,000 pounds (heated low cherry and quenched 

in oil) 

40,000 pounds (heated white hot and quenched 

in brine) 

40,000 pounds (heated bright yellow and 
quenched in oil) ; 



Page. 



1903 


345 


1904 


299 


1905 


246 


1903 


344 


1903 


343 


1903 


343 


1903 


342 


1903 


342 


1905 


253 


1905 


251 


1905 


250 


1904 


300 


1905 


247 


1904 


301 


1905 


249 


1904 


301 


1904 


300 


1903 


345 


1903 


344 


1905 


261 


1905 


260 


1905 


' 260 


1905 


252 


1905 


251 


1903 


348 


1904 


302 


1905 


262 


1905 


255 


1905 


256 


1905 


257 


1905 


258 


1905 


259 


1905 


262 


1902 


267 


1903 


317 


1903 


332 


1903 


329 


1903 


330 
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Shafts, rotating— Continued. 

Loaded on double bearing — Continued. 
Repeated stresses — Continued. 
Steel — Continued. 

Nickel-steel ingot (0.17 C, 3.25 Ni), under maximum 
fiber stress per square inch of — Continued. 
40j000 pounds (heated bright yellow, quenched 

in oil, and annealed) 

40j000 pounds (heated bright yellow and cooled 

m sand) 

10,000-30,000 pounds (oil tempered and an- 
nealed) 

Tabulation 

Do 

Steel, ''rail"— 

Under maximum fiber stress of 40,000-50,000 pounds 

per square inch, Barrow 

Under maximum fiber stress of 30,000-40,000 pounds 

per square inch, Cammell, 1872, toughened 

Under maximum fiber stress of 40,000 pounds per 
square inch — 

Cammell, 1872, toughened 

Cammell Sheffield , 1873, toughened 

Carnegie 

Landore Siemens 2-72 

Landore Siemens 11.73 

Petim Gaud.et 

38 P. S. Co. 85 

Sheffield Atlas 

Wilson Cammell Dowlais. 

Tabulation 

Do 

Loaded on single bearing — 
Repeated stresses — 

Description of tests 

Do 

Do 

Do 

Do ... 

Do 

Do 

Iron, cast, under maximum fiber stress per square inch 
of— 

10,000 pounds 

15,000 pounds 

Do 

Do 

Do 

20,000 pounds 

25,000 pounds 

Tabulation 

Do 

Do 

Do 

Iron, wrought — 

Burden's, under maximum fiber stress per square 
inch of — 

25,000-47,000 pounds, bar 1 

40,000 pounds, bar 1 , - 

40,000 pounds, bar 1 (heated, 423** to 425° F. 
eight times) 



1903 


330 


1903 


331 


1902 


269 


1902 


275 


1903 


346 


1903 


324 


1903 


322 


1903 


323 


1903 


333 


1905 


254 


1903 


333, 334 


1903 


326 


1903 


325 


1903 


332 


1903 


325 


1903 


327 


1903 


347 


1905 


262 


1888 


781 


1889 


621 


1890 


865 


1892 


523 


1893 


439 


1894 


503 


1895 


577 


1889 


356 


1889 


642 


1890 


1048 


1891 


671 


1892 


547 


1889 


641 


1889 


641 


1889 


647 


1890 


1054 


1891 


678 


1892 


548 


1890 


959 


1890 


965 



1890 



968 
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Shafts, rotating — Continued. 

Loaded on single bearing — Continued. 
Repeated stress^ — Continued. 
Iron, wrought — Continued. 

Burden's, under maximum fiber stress per square 
inch of — Continued. 
40,000 pounds, bar 1 (heated, 415° to 425° F. 

five times) 

40,000 pounds, bar 2 

40,000 pounds, bar 2 (heated to 425° F. eight 

times) 

40,000 pounds, bar 2 (heated to 425° F. twice). 
40,000 pounds, bar 2 (heated to 425° F. once) . 

20,000-45,000 pounds, bar 3 

40,000 pounds, bar 3 

40,000 pounds, bar 3 (heated to 599° F. once) . 
40,000 pounds, bax 3 (heated to 598° F. once). 

40,000 pounds, bar 4 

35,000 pounds, bar 4 (heated to 500° F. six 

times) 

35,000 pounds, bar 4 (heated to 500° F. four 

times) 

30,000 pounds, bar 5 

30,000 pounds, bar 5 (heated to 500° F. once). 

30,000 pounds, bar 5 (kept cool) 

40,000 pounds, bar 6 (kept cool) 

40,000 pounds, bar 6 (kept at 200° F.) 

40,000 pounds, bar 6 (kept at 210° F.) 

40,000 poimds, bar 6 (kept cool) 

Cold rolled, under maximum fiber stress per square 
inch of — 

20,000-45,000 pounds 

30,000 pounds 

40,000 pounds 

45,000 pounds 

Do 

50,000 pounds 

Double refined, under maximum fiber stress per 
square inch of — 

20,000-32,000 pounds (annealed) 

20,000-42,000 pounds (unannealed) 

Miscellaneous, under maximum fiber stress per 
square inch of — 

30,000 pounds, bar 6. (heated to 700° F.) 

35,000 pounds, bar 6, (heated to 500° F.) 

35,000 pounds, bar 6^ (heated to 550° F.) 

35,000 pounds, bar 6, (heated to 500° F.) 

35,000 pounds, bar 7 - 

40,000 pounds, bar 7 (heated to 600° F.) 

40,000 pounds, bar 8 (kept cool) 

40,000 pounds, bar 8 

45,000 pounds, bar 8 (heated to 600° F.) 

45,000 pounds, bar 8 (kept cool) 

10,000-35,000 pounds, bar 9 

40,000 pounds, bar 9 

40,000 pounds, bar 9 (kept cool) 

25,000-30,000 pounds, bar B 

35,000-40,000 pounds, bar B 

35,000 pounds, bar B 

20,000-40,000 pounds, bar B..' 

40,000 pounds, bar C 



Page. 



1890 


975 


1890 


980 


1890 


985 


1890 


- 988 


1890 


989 


1890 


991 


1890 


997 


1890 


1000 


1890 


1002 


1890 


1004 


1890 


1006 


1890 


1018 


1890 


1029 


1890 


1030 


1890 


1034 


1890 


1036 


1890 


1038 


1890 


1039 


1890 


1040 


1891 


672 


1892 


537 


1892 


534,540 


1891 


' 673 


1892 


541 


1892 


539,544 


1888 


845 


1888 


842 


1890 


1041 


1890 


1041 


1890 


1041 


1890 


1042 


1890 


1042 


1890 


1042 


1890 


1042 


1890 


1043 


1890 


1043 


1890 


1043 


1890 


1044 


1890 


1046 


1890 


1047 


1888 


849 


1888 


856 


1888 


858 


1888 


864 


1888 


868 
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Shafts, rotating— Continued. 

Loaded on single bearing— Continued. 
Repeated stresses — Continued. 
Iron, wrought — Continued. 

Miscellaneous, under maximum fiber stress per 
square inch of — Continued. 

15,000-40,000 pounds, bar C 

40,000-45,000 pounds, bar C 

Muck bar, tender axle iron, under maximum fiber 
stress per square inch of — 

10,000-33,000 pounds 

33,000-36,000 pounds 

Tabulations 

Do 

Do 

Do 

Steel- 
Cold drawn, under maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds... 

45,000 pounds 

50,000 pounds 

55,000 pounds 

Tabulation 

Cold rolled, imder maximum fiber stress per square 
inch of — 

35,000 pounds 

40,000 pounds 

45,000 pounds 

55,000 pounds 

Tabulation 

Miscellaneous, under maximum fiber stress per 
square inch of — 

40,000 pounds 

60,000 pounds 

Tabulation 

O^n hearth, under maximum fiber stress per square 
mch of — 

20,000-31,000 pounds, bar 1-833 (0.09 C) 

35,857 pounds, bar 2-123 (0.20 C) 

25,000-37,000 pounds, bar 2-123 (0.20 C) 

35,857-43,000 pounds, bar 3-782 (0.31 C) 

30,00048,000 pounds, bar 4-795 (0.37 C) 

30,000-60,000 pounds, bar 5-803 (0.51 C) 

20,00040,000 pounds, bar 6-797 (0.57 C) 

30,000-60,000 pounds, bar 7-823 (0.71 C) 

20,000-58,000 pounds, bar 8-750 (0.81 C) 

50,000 pounds, bar 9-756 (0.89 C) 

30,000-50,000 pounds, bar 10-334 (0.97 C) 

20,00045,000 pounds, bar 4 (0.26 C) 

40,000 pounds, bar 15 (0.72 C) 

40,000 pounds, bar 20 (1.14 C) 

40,000 pounds, bar 21 (1 .17 C) 

30,00040,000 pounds, bar S 8 (0.28 C) 

Tabulation 

Do 

Do 

Open hearth, heated at intervals or cooled, under 
maximum fiber stress per square inch of — 

20,000-53,000 pounds, bar 1 (0.17 C) 

53,000 pounds, bar 1 (cooled during test) 



1888 


872 


1888 


875 


1888 


831 


1888 


834 


1888 


886 


1890 


1052 


1891 


678 


1892 


548 


1893 


451 


1893 


452 


1893 


455 


1893 


456 


1893 


457 


1893 


487 


1893 


441 


1893 


443 


1893 


444 


1893 


447 


1893 


487 


1891 


677 


1891 


676 


1891 


678 


1888 


787 


1888 


800 


1888 


802 


1888 


807 


1888 


814 


1888 


818 


1889 


622 


1888 


823 


1888 


826 


1889 


627 


1889 


628 


1889 


633 


1892 


527 


1892 


529 


1892 


530 


1892 


531 


1888 


885 


1889 


647 


1892 


548 


1890 


867 


1890 


875, 877 
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Shafts, rotating — Continued. 

Loaded on single bearing — Continued. 
Repeated stresses — Continued. 
Steel — Continued. 

Open hearth, heated at intervals or cooled, under 

maximum fiber stress per square inch of— Contd. 

53,000 pounds, bar 1 (heated, 589° to 595** F., 

six times) 

53,000 pounds, bar 1 (heated to 595° F. four 

times) 

50,000 pounds, bar 2 (0.20 C) 

50,000 pounds, bar 2 (heated to 500° F. once). 

50,000 pounds, bar 2 (heated twice) 

50,000 pounds, bar a (heated to 500° F. six 

times) 

45,000 pounds, bar 3 (0.21 C) 

45,000 pounds, bar 3 (heated to 500° F. six 
times) 

45,000 pounds, bar 4 (0.2eC) 

45,000 pounds, bar 4 (cooled with water) 

45,0(KM8,000 pounds, bar 5 (0.26 C) (cooled 

^^th water ^ 
48,000 pounds, bar 5 (heated, I'sO^to 180° F.'). 

48,000 pounds, bar 5 (heated to 200° F.) 

48,000 pounds, bar 5 (cooled with water) 

45,000 pounds, bar 6 (0.26 C.) 

45,000 pounds, bar 6 (heated, 300° to 356° F.) . . . 

45,000 pounds, bar 6 (heated, 344° F.) 

45,000 pounds, bar 6 (heated to 300° F. and 

cooled with waters 
45,000 pounds, bar 7 (0.26 C.) (heated to 300° 

F. and cooled with water) 

45,000 pounds, bar 7 (heated to 410° F.) 

45, 000 pounds, bar 7 (heated to 700° F. and 

cooled with water^ 
50,000 pounds, bar 15 (6.72 C.")" (heated to 700° 

F . and cooled with water) 

50,000 pounds, bar 21 (1.17 C.) (cooled with 

water) 

Tabulation 

Tensile tests — 

Irou, wrought — 

Double refined — 

Annealed 

Direct from rolls 

Unannealed 

Miscellaneous, original bar 

Steel- 
Barrow rail 

Bethlehem, tabulation of mill tests 

Gautier — 

0.73 C 

0.82 C 

1.09 C 

Open hearth — 

Bar 1-833 

Bar 2-123 

Bar 3-782 

Bar 4-795 

Bar 5-803 



1890 



Page. 



879 



1890 
1890 
1890 
1890^ 


885 
892 
894 
897 


1890 
1890 


901, 906 
912 


1890 

1890 
1890 


915, 920, 

926, 931 

937 

938, 940 


1890 
1890 
1890 
1890 
1890 
1890 
1890 


942 
944 
945 
946 
948 
949 
949 


1890 


950 


1890 
1890 


952 
953 


1890 


953 


1890 


955 


1890 
1890 


957 
1050 


1888 
1888 
1888 
1888 


838 

835 

836 

848, 866 


1904 
1888 


305 
597 


1888 
1888 
1888 


598 
598 
598 


1888 
1888 
1888 
1888 
1888 


783 
799 
806 
813 
817 
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Shafts, rotatisg — Continued. 
Tensile tests — Continued. 
Steel — Continued. 

Open hearth — Continued. 

Bar 6-787 

Bar 7-823 

Bar 8-750 

Bar ^756 

Bar 10^34 

Partially ruptured in rotating apparatus — 
Tensile teste — 

Iron, cast 

Iron, wrought — 

Double refined — 

Annealed 

Unannealed 

Miscellaneous 

Steel, open hearth — 

Bar 1-833 

Bar 2-123 

Bar 3-782 

Bar 4-795 

Comparison of solid and annular specimens 

Test pieces, experimental, from — 
Kepeated stresses — 
Tensile tests — 

Annular specimens from middle part and outer 
ends — 

Iron, wrought, cold roUed. 

Tabulations 

Steel- 
Bethlehem — 
Annealed — 

0.24C 

0.42 C 

0.26 C, 3.282 Ni 

Oil hardened and annealed — 

0.24C 

0.46 C 

0.66 C 

0.26 C, 3.282 Ni 

0.25 C, 4.514 Ni 

0.29 C, 5.661 Ni 

Tabulation 

Cold drawn (from outer ends only), un- 
treated 

Tabulation 

Cold rolled- 
Untreated 

Annealed 

Tabulations 

Gautier — 

0.16 C 

Do 

0.17C 

Do 

0.34C 

Do 

0.55C 

0.73C 



1889 
1888 
1888 
1889 
1889 



1889 



1888 
1888 
1888 



1888 
1888 
1888 
1888 
1892 



1892 
1892 



1902 
1902 
1902 

1902 
1902 
1902 
1902 
1902 
1902 
1902 

1893 
1893 

1893 
1893 
1893 



Page. 



621 
821 
825 
621 
621 



621 



841 

840 

848,59, 

63, 66,69 

786 
799 
806 
813 
525, 526 



569 
524, 585 



325 
323 
317 

327 
321 
333 
319 
331 
329 
335 

507 
520 

491,508 
510 
520 



1894 


• 579 


1895 


602 


1894 


593 


1895 


613 


1894 


609 


1895 


619 


1895 


637 


1895 


659 
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Shafts, rotating — Continued. 

Test pieces, experimental, from — Continued. 
Kepeated stresses — Continued. 
Tensile tests — Continued. 

Annular specimens from middle part and outer 
ends — Continued. 
Steel — Continued. 

Gautier — Continued. 

0.82C 

1.09C 

Tabulations 

Do 

Open hearth, bar S8 

Tabulation 

Solid specimens from outer ends — 

Cast iron 

Tabulation. 

Wrought iron — 

Burdens 

Tabulation 

Burdens Best 

Tabulation 

Cold rolled 

Tabulation 

Miscellaneous 

Tabulation 

Steel- 
Bethlehem — 
Ahnealed — 

0.24C 

0.42C 

0.46C 

0.66C 

0.26 C, 3.282 Ni 

0.25 C, 4.514 Ni 

0.29 C, 5.661 Ni 

0.539 C, 27.353 Ni 

Oil hardened and annealed — 

0.24C 

0.42C 

0.46 

0.66C 

0.26 C, 3.282 Ni 

0.25 C, 4.514 Ni 

0.29 C, 5.661 Ni 

0.539 C, 27.353 Ni 

Annealed at low heat — 

0.25 C, 4.60 Ni 

Do 

0.26C 

0.26 C, 3.31 Ni 

0.29C 

• Annealed at high heat — 

0.25 0, 4.60 Ni 

Do 

0.26 0, 3.31 Ni 

Hardened^ — 

0.25 0, 4.60 Ni 

0.260 : 

0.26 0, 3.31 Ni 



Page. 



1895 


673 


1895 


685 


1894 


506, 611 


1895 


600, 697, 




701 


1892 


561 


1892 


523 


1892 


556 


1892 


584 


1890 


1072 


1890 


1095 


1903 


377 


1903 


380 


1892 


554 


1892 


584 


1891 


699 


1891 


719 


1902 


289 


1902 


287 


1902 


285 


1902 


295 


1902 


281 


1902 


293 


1902 


291 


1902 


283 


1902 


290 


1902 


288 


1902 


286 


1902 


296 


1902 


282 


1902 


294 


1902 


292 


1902 


284 


1902 


302 


1903 


356 


1901 


641 


1902 


310 


1903 


361, 362 


1902 


314 


1903 


360 


1902 


305,311 


1903 


354 


1901 


643 


1903 


355 
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Shafts, rotating — Continued. 

Test pieces, experimental, from — Continued. 
. Kepeated stresses — Continued. 
Tensile tests— Continued. 

Solid specimens from outer ends — Continued. 
Steel — Continued . 

Bethlehem — Continued . 

Oil tempered and annealed at low 
heat — 

0.25 C, 4.60 Ni 

Do 

0.26G,3.31Ni 

Oil tempered and annealed at high 
heat — 

0.25 C, 4.60 Ni 

0.26C 

0.26 C, 3.31 Ni 

Treated, 0.32 C, 1.20 Mn 

Tabulations 

Do 

Do 

Carbon steel ingot (0.20 C.)— 

Natural state 

Heated low cherry and quenched in 

oil 

Heated white hot and quenched in 

brine 

Heated bright yellow and quenched 

in oil 

Heated bright yellow, quenched in 

oil, and annealed 

Heated bright yellow and cooled in 

sand 

Heated bright red and quenched in 

oil 

Oil tempered and annealed 

Tabulations "- 

Do 

Grautier — 

0.16C 

Do 

0.17 C 

Do 

0.34C 

Do 

Do 

0.55C 

Do 

Do 

0.73C 

Do 

Do 

0.82C 

Do 

1.09C 

Do 

Do 

Tabulations -. . 

Do 

Do 

Do 



1902 
1903 
1902 



1903 
1901 
1902 
1902 
1901 
1902 
1903 

1902 

1903 

1903 

1903 

1903 

1903 



Page. 



308 

357 

309,312 



358, 359 
642 
313 
298 
643 
315 
363 

304 

364 

365 

366 

367 

368 



1903 


369 


1902 


307 


1902 


316 


1903 


370 


1894 


494 


1901 


637 


1894 


495 


1901 


640 


1894 


496 


1901 


639 


1905 


266, 67, 7 


1894 


497 


1901 


638 


1905 


265 


1894 


498 


1902 


300 


1905 


268, 




69,73 


1894 


499 


1902 


297, 301 


1894 


500 


1902 


299 


1905 


270, 71, 




80,81 


1894 


506 


1901 


643 


1902 


315 


1905 


282 
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Year. 
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Shafts, rotating— Continued. 

Test pieces, experimental, from — Continued. 
Kepeated stresses — Continued. 
Tensile tests — Continued. 

Solid specimens from outer ends — Continued. 
Steel — Continued . 

Gautier, specially treated — 
0.17 C— 

Annealed 


1905 

1905 

1905 

1905 

1905 
1905 

1902 
1903 
1903 

1903 

1903 

1903 
1902 
1902 
1903 

1890 
1891 
1890 
1891 
1890 
1891 
1890 
1891 
1890 
1891 
1891 
1892 
1892 
1890 
1891 
1892 

1903 
1903 
1905 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1905 

1909 
1909 


275 


Heated to first red and quenched 
in oil 


276 


Heated to low yellow and quenched 
ip oil. , . . 


277 


Heated to low yellow and quenched 
in water 


278 


Heated to low yellow, quenched 

in water, and annealed 

Tabulation 


279 
282 


Nickel steel ingot, 0.17 C, 3.25 Ni 

Natural state 


3oa 


Do 


371 


Heated low cherry and quenched in oil . 
Heated white hot andT quenched in 
brine 


375 
372 


Heated bright yellow and quenched 
in oil 


373 


Heated bright yellow and cooled in 


374 


Oil tempered and annealed 


306 


Tabulation 


315 


Do 


376 


Open hearth — 

Bar 1 


1057 


Do 


681 


Bar 2 i. 


1061 


Do 


682 


Bar 3 


1063 


Do 


684 


Bar 4 


1064 


Do 


688 


Bar 5 


1068 


Bare 


692 


Bar 7 


695 


Bar 20 


553 


Bar 21 


551 


Tabulations 


1095 


Do 


719 


Do 


584 


Steel, ''rail" 

Cammell, 1872, toughened 


380, 381 


Cammell, Sheffield, 1873, toughened 

Carnegie 


388 
274 


Landore Siemens 2-72 


389 


Landore Siemens 11.73 


384 


Pet-i"> Ga^idet 


383 


28 P. S. Co. 85 


387 


Sheffield Atlas 


382 


Wilson Cammell Dowlais 


385, 386 


Tabulation 


391 


Do 


282 


Steel, miscellaneous — 

Bars of metal used on shafts 


934-941 


Specimens from ends of shafts 


942-967 
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Shafts, rotating — Continued. 

Test pieces, experimental, from — Continued. 
Repeated stresses — Continued. 
Tensile tests — Continued. 

Solid specimens from same bars as experimental 
shafts — 
To obtain elastic limit — 
Gautier — 

0.15C 

0.17 C , 

0.34C 

0.55C 

0.73C 

0.82C 



1.09C 

To show mechanical work necessary to produce 
rupture — 
Gautier — 

0.17C 

0.34C 

0.55C 

0.73C 

0.82C 

1.09C 

Shale, Batesville, Arkansas — 

Analysis, chemical. * 

Compression test 

Sharp, Stewart & Co. , cylindrical steel shaving from Vol .II. 

^ell rock, Florida, compression test 

Shot and shell: 

Brass and bronze, tensile tests — 

Shell, 3-inch, Eureka, sabot, brass 

Shot, dummy, bands, bronze 

Do 

Cast iioa — 

Analjrsis, chemical — 
Shell— 

3-inch 

Do 

3.2-inch 

Do 

Do 

5-inch 

7-inch 

8-inch 

10-inch 

12-inch 

Do , 

Do 

Do 

With alloy, "steel mixture " 

Without alloy, "steel mixture " 

12-inch mortar 




Page. 



1894 
1894 
1894 
1894 
1894 
1894 
1894 



484 
485 
485 
486 
488 
490 
492 



1904 
1905 
1904 
1905 
1904 
1905 

1894 
1894 
1881 
1894 



1894 
1904 
1906 



306 
283 
307 
285 
308 
287 

429 
463 
667 
456 



267 
135 
145 



Do 

Shot— 

8-inch 

Do 

Do 

Cored 

Round (old), 
SoUd 



1899 
1902 
1896 
1898 
1899 
1897 
1895 
1893 
1895 
1894 
1896 
1898 
1899 
1896 
1896 
1892 

1893 

1894 
1895 
1898 
1893 
1892 
1893 



639, 640 
61 
224 
366 
639 
279 
179 
284 
179 
250 
223 
365 

641,642 

223, 224 
223 

459, 460, 
615 
283 

250 
179 
365 
283 
615 
283 
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Shot and shell — Continued. 
Cast iron — Continued. 

Analysis, chemical — Continued. 
Shot — Continued . 

10-inch , 

Do 

Do 

Round (old) 

12-inch 

Do 

Do 

Watertown Arsenal 



Do 
Do 
Do 
Do 



Do 

Do 

Do ,.. 

Do 

Compression tests — 

3.2-inch shell 

Do 

4.2-inch shot 

Do 

5-inch shell 

Do 

6-inch shell, from Fort Revere 

7-inch shot 

8-inch shot 

12-inch shot 

12-inch mortar shell — 

Compressive movement of base plug. 

Diametrical expansion of shell 

Internal strains; 16-inch shot 

Specific gravity and hardness — 

Watertown Arsenal 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Watervliet Arsenal 

Tensile tests — 

2-pounder 

4-pounder 

6-pounder 

Do 

Do 

12-pounder shell 

15-pounder shell 

Do 

Do 

Do 

75-millimeter shell 



Page. 



1893 


283 


1894 


250 


1895 


179 


1896 


432 


1893 


283 


1895 


179 


1899 


641,642 


1892 


459, 460, 




615 


1893 


283,284 


1894 


250 


1895 


179 


1896 


223, 224, 




432 


1897 


279 


1898 


365, 366 


1899 


639-643 


1902 


61 


1885 


709 


1898 


269 


1885 


709 


1886 


1260 


1888 


744 


1898 


267, 274 


1910 


74 


1888 


746 


1885 


709 


1891 


294 


1902 


101 


1902 


102 


1902 


103 


1885 


702 


1893 


283 


1894 


250 


1895 


179 


1896 


223 


1897 


279 


1898 


365, 395 


1899 


639 


1900 


1038 


1901 


371 


1902 


61,63 


1903 


136 


1893 


282 


1900 


1043 


1900 


1043 


1899 


646 


1900 


1043 


1902 


61 


1900 


1044 


1899 


646 


1900 


1045 


1901 


375 


1902 


61 


1903 


1.36 
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Shot and ehell — Continued. 
Cast iron— Continued. 

Tensile tests — ^Continued. 

3-inch rfiell 

Do 

Do 

Do 

Do 

Do 

Do 

3.2-inch shell 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

4-inch shell 

4.2-inch sheU 

5-inch shell 

Do 

Do 

6-inch shell 

6-inch shell, from Fort Revere 

6-inch R. F. shell 

6-inch shot 

7-inch shell 

Do 

Do 

7-inch shot 

Do 

8-inch shot 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

8-inch shell 

Do 

Do 

Do 

Do 

Do 

8-inch shell, Eureka 

8-inch shell, high explosive. . . 
10-inch shell 

Do 

Do 

10-inch shot 

Do 

Do 

Do 

Do 

Do 

Do 



Page. 



1898 


366 


1899 


63^ 


1900 


1038 


1901 


371 


1902 


61 


1903 


136 


1904 


87 


1885 


707, 70» 


1890 


73T 


1895 


179 


1896 


224 


1898 


365, 395 


1899 


639,645 


1901 


373 


1906 


110 


1889 


646 


1885 


709 


1888 


743 


1897 


279 


1898 


366 


1899 


640 


1910 


74 


1900 


1046 


1898 


366 


1895 


162, 165 




179 


1896 


22a 


1899 


645 


1888 


74a 


1895 


16g 


1885 


701 


1887 


989 


1893 


283 


1894 


250 


1895 


165, 179 


1896 


224 


1897 


279 


1898 


365 


1899 


639 


1900 


1038 


1901 


37a 


1902 


63 


1893 


284 


1895 


179 


1896 


224 


1899 


641 


1901 


37a 


1902 


63 


1895 


180 


1896 


224 


1895 


179 


1899 


641 


1901 


37a 


1893 


283 


1894 


250 


1895 


179 


1896 


225 


1897 


279, 395 


1899 


641,645 


1900 


103a 
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Subject. 


Ye8.r. 


Page. 


Shot and Rhell — Continued. 
Cast iron — Continued. 

Tensile tests— Continued. 

10-inch shot 


1901 
1903 
1901 
1902 
1904 
1887 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1896 
1896 
1892 
1893 
1903 
1904 
1891 
1893 
1895 
1896 
1898 
1899 
1900 
1901 
1902 
1895 
1902 
1903 
1898 
1899 
1900 
1901 
1902 
1885 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 

1885 
1895 
1899 
1904 


373 


Do 


136 


12-inch proiectiles. dummv 


374 


Do 


63 


Do 


123 


12-inch shell 


991 


Do 


283 


Do 


250 


Do / 


168, 180 
223 


Do 


Do •. 


279 


Do 


365 


Do 


638, 641 


Do 


1038 


Do 


373 


Do 


62,63 


12-inch shell, with allov ' * steel mixture " 


223 


12-inch shell, without allov "steel mixture" 


223 


12-inch shell, mortar 


459 


Do 


283 


Do 


136 


Do 


88 


12-inrh shot . . - • 


292 


Do 


283 


Do 


165,179 


Do 


223 


Do 


366 


Do 


638, 641 


Do 


1038 


Do 


373 


Do 


63 


15-inch shell 


180 


16-inch shot 


62 


Do 


136 


Contract manufacturers 


395 


Do 


645 


Do 


1043 


Do 


375 


Petersburer Iron Works 


63 


Watertown Arsenal 


707 


Do 


737 


Do 


291 


Do 


459 


Do 


283 


Do 


250 


Do 


179 


Do 


223 


Do 


279 


Do 


365 


Do 


639 


Do 


1038 


Do 


371 


Do 


61 


Do 


136 


Do 


87 


Tensile tests, elongation specimens — 

Watertown Arsenal 


701 


Do 


165 


Do 


638 


Do. 


123 
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Subject. 



Shot and shell — Continued. 
Steel— 

Analvsis, chemical — 

Armor-piercing projectiles 

l-pounder shell 

Shrapnel cases 

Do!!!!!!!!;!!!!!!!;!;;!!!!!!!!!!!!!!;!!!!;!!!!! 

3-inch 

3.2-inch 

6-inch cylindrical 

Drawn, cyUndrical 

Drawn, hexagonal 

Erhardt 

Shell, 1,000 pounds 

Do 

Bending test, shrapnel cases 

Compression tests — 

l-pounder drawn steel shell 

3.2-inch shrapnel 

Shell castings, miscellaneous 

Shrapnel cases 

Do. . ; : 

Do 

Hydrostatic tests, shrapnel cases 

Do 

Do.. 

Mandrel tests, l-pounder drawn steel sheUs 

Tensile tests — 

l-pounder drawn steel shell 

5-inch armor-piercing shell, soft steel caps 

6-inch shell fired in round 91, Crozier wire-wound gun. 

No. 1 

12-ihch armor-piercing shell, soft steel caps 

12-inch deck-piercing shell 

l2-inch torpedo shell (bursty. .....; 

Fuse body, armor piercing aetonating , 

Shell— 

80(J-pound 1899 



Tabulation 

1,000-pound 

Do 

Tabulation 

Do 

High explosive 

MisceDaneous 

Shrapnel cases — 

4.7-inch, high explosive 

Miscellaneous 

Do 

Do ...., 

Frictional resistance tests of shells, banded, in rined guns — 

3.2-i&ch steel B. L. rifles 

Do 

5-inch B. L. si^e rifle 

6-inch B. L. rifle 

7-inch siege howitzer 

8-inch B . L . rifle 

10-inch B. L. rifle 

Silicon in iion and steel, analysis of Vol. I. . 

Silicon in iion, wrought, effect on properties of Vol. I. . 

Silver in alloys, or copper, analysis to determine Vol. I. . 

847»3— 18 12 



Year. 


Pfege. 


1895 


703 


1905 


114 


1899 


901 


1900 


1162 


1904 


263 


1906 


106 


1897 


582 


1903 


148 


1903 


145 


1903 


145 


1903 


145 


1898 


690 


1899 


901 


1904 


263 


X906 


103, 3,09 


1894 


281 


1891 


282 


1903 


141 


^904 


262 


1906 


103 


1903 


146 


1904 


261 


1906 


101 


1906 


108 


1906 


109 


1899 


503 


1907 


19 


1898 


241 


1892 


202 


1900 


1019 


1906 


165 


1899 


507 


1899 


560 


1898 


245 


1899 


533 


1898 


263 


1899 


561 


1902 


50 


1891 


281 


1910 


74 


1903 


145, 148 


1904 


263 


1906 


102 


1887 


974 


1896 


145 


1896 


169 


1906 


187 


1896 


173 


1896 


183 


1896 


188 


1881 


248 


1881 


228 


1881 1 


262 
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Subject. 



Small arms — Continued. 

Steel, from Springfield ^rmory — Continued. 
Analysis, chemical — Continued. 

Hinge-bar heads 

Hospital Corps knife 

MetalUc fouling from rifle barrel 

Russian steel 

Saber-blade steel 

Tensile tests, pressure barrel 

Do 

Smith, experiments on — 

Iron gliders and columns Vol. II . . 

Liquation of alloys Vol. I . . 

Steel for tools Vol. II.. 

Sound, relative conductivity of metals for Vol. I . . 

Spanner and wrench, bending tests of 

Specimens for tensile test. Board on Testing Metals: 

Correct proportions of Vol. I. . 

Correct proportions of, determination of Vol. I . . 

Form and proportion of Vol. I. . 

Neckins down for Vol. I . . 

Strengtn and cylindrical forms of Vol. I.. 

Stre^th of — 

Explanation of variation in Vol. I . . 

Grooved forms of Vol. I. . 

Round and square Vol. I. . 

When length equals four diameters Vol. I. . 

When length equals six diameters Vol. I . . 

When length is variable Vol. I . . 

With unifcHrm and varying proportions Vol. I . . 

Specimens, test of — 

Alloys of copper and tin Vol. I . . 

Alloys of copper and zinc Vol. II. . 

Cham cable Vol. I . . 

Compressive, dimensions of Vol. II . . 

Method of determining dimensions of Vol. II . . 

Preparation of, for tool steel Vol. II . . 

Tensile — 

Dimensions of Vol. II . . 

Rupture in threads, causes for Vol. II. . 

Torsional, dimension of Vol. II. . 

Springs, for gun carriages: 

Balata, compressive tests 

Metal for 

Rubber, compressive tests — 

New 

Do 

Do 

Do 

Do 

Do 

Do 

Old 

Do 

Steel- 
Belleville — 

Analysis, chemical 

Compressive tests 

Do 

Do 

Description 

Tensile tests, metal for 

Transverse tests, metal for 



Year. 


Page. 


1898 


689 


1907 


42 


1907 


90 


1902 


587 


1907 


42 


1895 


110 


1900 


332 


1881 


215 


1881 


485 


1881 


401 


1881 


513 


1911 


125 


1881 


100 


1881 


94 


1881 


91 


1881 


298 


1881 


93 


1881 


96 


1881 


92 


1881 


104 


1881 


101 


1881 


102 


1881 


102 


1881 


98 


1881 


272, 321 


1881 


4 


1881 


164 


1881 


564 


1881 


565 


1881 


563 


1881 


563 


1881 


563 


1881 


564 


1900 


1151, 53 


1905 


155 


1884 


498 


1889 


673 


1890 


748 


1892 


613 


1893 


530 


1894 


638 


1900 


1158 


1884 


497 


1900 


1154 


1892 


399, 615 


1893 


532 


1890 


743 


1891 


258 


1893 


207 


1892 


397 


1891 


267 


1892 


399 
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Subject. 




SpiingB, for Kun carriages — Continued. 
Steel — Continued . 
Flat— 

Compressive tests 

Sponge head, determination of modulus of elasticity. . . 
Helical — 

Analysis, chemical 

Buffer, for carriage 75 mm. mountain gun, V. M., com- 
pressive tests 

Buffer, 8-inch ammunition truck 

12 inch disappearing carriage, 1806 

14-inch disappearing carriage, 1907 

Compression tests: 

15-pdr. Driggs-Seabury R. F. mounts 

Do 

Do 

75 m/m mountain gun carriages 

Do 

Do 

Do 

3-inch experimental carriage 

5-inch R. F. gun carriage 

6-inch barbette gun carriages ' 

Do 

6-inch disappearing carriage 

7-inch mortar carriages 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

8-inch disappearing carriages 

Do. 

10-inoh disappearing carriages 

Do 

Do 

10-inch mortar carriage 

12-inch disappearing carriage 

Do 

12-inch gun-lift carriage 

12-inch mortar carriages 

Do 

Do 

Do 

Counter-recoil, 3-inch gun, compressive tests 

Counter-recoil, 6-inch barbette, 1910 

Counter-recoil, 12-inch mortar carriage, 1896 Mi 

Crosshead pawl, 10-inch disappearing, extension tests. . . 

Do 

Elevating slide, 6-inch disappearing carriage, 1905 

Friction, 15-pounder, 1903 

Helical 

Latch 

Pawl safety latch 8-inch disappearing carriage, 1896 

Pawl, 14 disappearing carriage, 1907 , 

Miscellaneous, compression 

Do 

Do 



Page. 



1896 


201 


1911 


68-69 


1892 


615 


1904 


213 


1911 


67 


1912 


111 


1912 


115 


1912 


116 


1901 


388 


1905 


167 


1906 


181 


1902 


89 


1903 


98 


1904 


209 


1905 


153 


1901 


389 


1902 


92 


1903 


93 


1905 


151 


1900 


883 


1894 


285 


1895 


227 


1896 


200 


1897 


241 


1898 


207 


1899 


391 


1900 


883 


1901 


388 


1902 


93 


1903 


96 


1905 


154 


1901 


387 


1904 


208 


1903 


98 


xJWW" 


205 


1906 


156 


1902 


95 


1903 


101 


1904 


206 


1896 


199 


1896 


193 


1900 


885 


1901 


386, 392 


1905 


155 


1911 


52-65 


1912 


118 


1912 


121, 123 


1911 


66 


1912 


117 


1912 


114 


1912 


113 


1912 


108 


1912 


112 


1912 


109 


1912 


110 


1903 


102 


1906 


181-183 


1911 


67 
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Subject. 



Stanchons, hollow deck, 5-inch 

Steel: 

Aluminum in-, analysis to determine Vol. I.. 

Analysis of, methods used Vol. I.. 

Analysis of, for tensile tests Vol. II. . 

Annealing, impact and compression, alternately, effect on the 

density of Vol. I . 

Bars — 

Adhesive resistance in concrete 

Do 

Alternate straining:— 

Alternate tension and compression tests 

At higher temperatures 

Retests 

Do 

Do - 

Analysis, chemical, of metals used in 

(Compression tests 




Description of tests 

Difference in gauged length after annealing 

Do 

Hot rolled — 

Temperature tests — 

Tensile tests to determined modulus of elasticity — 

0.26 carbon, at from 70° to 1,353° F 

1.07 carbon, at from 70° to 1,400° F 

Miscellaneous — 

Temperature tests — 

Elastic limits at different temperatures — 
Bar I— 

At 12° F 

At70° F 

At 180° F 

BarS— 

Atl5° F 

At70° F 

At 180° F 

Tensile tests 



Yokes 

Eye bars — 

Analysis, chemical 

Compression tests — 

Specimens 

Previously overstrained 

Description 

Do 

Ratio of longitudinal extension to lateral contraction. 

Specific gravity 

Tensile tests 

Do 

Plain 

Bolted splice bar 

Riveted splice bar 

Specimens 

Previously overstrained 

Flat, for Ordnance Office, tensile tests 

Forgings — . 

Bloom, forged down, at Watertown Arsenal 

Gun construction 



1912 

1881 
1881 
1881 

1881 

1901 
1904 

1889 
1889 
1890 
1892 
1903 
1892 
1889 

1889 
1890 
1892 



Page. 



18«9 
1889 



182 

253 
247 
291 

531 

620 
409 

298, 314 
318 

687,694 

412 

395 

411 

295, 

311, 322 
295 
693 
411 



395 
401 



1894 


311 


1894 


312 


1894 


312 


1894 


314 


1894 


313 


1894 


315 


1889 


296, 




309, 321 


1902 


55 


1883 


195 


1901 


409 


1886 


1589 


1890 


727 


1883 


194 


1886 


1571 


1893 


197 


1886 


1572 


1883 


196 


1886 


1571-96 


1901 


409 


1901 


413 


1901 


412 


1886 


1594 


1890 


719 


1910 


112 


1893 


532 


1894 


617 
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Subject. 



Steel — Continued. 
Bars — Continued. 
Frictional teats — 

Ring and nut on wrought-iron tube 

With cast iron Vol. III.. 

With wrought iron Vol. III.. 

Rolling friction with cast iron ; Vol. III.. 

Gauges, pressure — 

Analysis, chemical 

Co.: 

OompresBion tests 

Do!!!!!!!!!!!!]!!!!!!!!!!!!!!!!!!!!!!!!!!!;!!!!! 

Tensile tests 

Do 

Do 

Liquid-air treatment — 

Analysis, chemical 

Contraction after immersion 

Tensile test while immersed 

Grades — 

Amorphous, tensile tests 

Axle — 

Tensile tests 

Tabulation 

Case hardened — 

Compression tests 

Description of tests 

Tensile tests 

Tabulation 

Cold drawn — 

Compression tests 

Tenale tests 

Cold rolled- 
Compression tests 

Tensile tests 

Do 

Do 

Cold swaged — 

Compre^on tests 

Tensile tests 

Flan^ steel, tensile tests 

Gautier — 

Analysis, chemical 

Specific gravity 

Tensile tests — 

Annealed, plain and welded 

Hot-rolled bars 

Turned shaft 

Harveyized — 

Analysis, chemical, at different depths 

Internal strains 

Hot rolled, tensile tests 

Do 

Miscellaneous — 

Analysis, chemical 

Do 

Tensile tests 

Do 

Do 



Year. 



Page. 



1894 


289 


1881 


229 


1881 


224 


1881 


232 


1892 


371 


1902 


587 


1888 


240,748 


1892 


372, 375 


1892 


378 


1887 


990 


1888" 


239 


1892 


371, 374 




377 


1905 


291 


1905 


291 


1905 


291 


1907 


40 


1899 


677 


1899 


679 


1900 


419 


1900 


335 


1900 


337 


1900 


415 


1883 


191 


1883 


187 


1883 


176 


1883 


182 


1898 


377 


1900 


1023 


1883 


172 


1883 


178 


1906 


164 


1897 


259 


1894 


483 


1898 


375 


1897 


261 


1897 


265 


1893 


532 


1893 


285 


1883 


186 


1893 


245 


1893 


241 


1893 


532 


1895 


703 


1896 


433 


1882 


180 


1887 


985, 986 


1890 


809,817 
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Subject. 



Bteel — Continued. 
Ban — Continued. 

Grades— Continued. 

Miscellaneous — Continued. 

Tensile tests 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Tabulation 

Do 

Do 

Transverse tests 

Nickel- 
Analysis, chemical 

Do!!!!!!!!!!!!!!!!;!!!!!!!!!!!!!!!!!!!!!!!!! 
Do 

Specific gravity 

Do 

Do 

Do 

Tensile tests- 
Annealed 

Annealed and tempered 

Heated bright yellow and quenched in brine 

Heated bright yellow and quenched i]i oil 

Heated cherry red and quenched in brine 

Heated cherry red and quenched in oil 

Heated white hot and quenched in brine 

Heated white hot and quenched in oil 

Miscellaneous 

Do 

Do 

Natural state 

Tabulation 

Do 

Do 

Open hearth — 

Analysis, chemical 

Tensile tests 

Tool 

Analysis, chemical 

Elastic limits at different temperatures 

Reenforcing bars for concrete columns — 
Compression tests — 

Corrugated bars 

Plain, square bars 

Thacher bars 

Twisted, square bara 

Joints in 

Shearing tests, Kahn bars 

Tensile test*— 

Bars used for applying long-continued loads to con- 
crete columns 

Corrugated bar 



Year. ! Page. 



1890 


857,841 


1B91 


656,664 


1892 


463 


1893 


241,242 


1894 


225 


1897 


257 


1898 


204,373 


1899 


683 


1902 


51 


1904 


68, 71, 72 


1905 


79 


1906 


155 


1899 


679 


1901 


400 


1903 


408 


1893 


242 


1893 


237 


1898 


690 


1899 


673 


1903 


408 


1893 


237 


1898 


690 


1899 


673 


1903 


408 


1899 


673 


1899 


675 


1903 


403 


1903 


404 


1903 


401 


1903 


402 


1903 


405 


1903 


406 


1893 


237 


1898 


391 


1901 


395 


1903 


407 


1899 


679 


1901 


400 


1903 


408 


1884 


445 


1884 


444 


1894 


229 


1892 


615 


1894 


311 


1904 


402 


1904 


404 


1904 


403 


1904 


401,405 


1906 


565 


1906 


561 


1906 


575 


1904 


400 



18^ 



Subject. 




Steel — Continued. 
Bars — Continued . 

Reenforcing bars for concrete columns — Co];itinued. 
Tensile tests — Continued. 

Kahn bars 

Do 

Plain, square bar 

Thacher bar 

Twisted, square bar 

"Resista"— 

Analysis, chemical 

Tensile tests 

Suspender rods from New York and Brooklyn Bridge 

Description 

Tensile tests 

Specimens 

Bending test 

Titanium — 

Tensile tests 

Tool- 
Tensile tests 

Open-hearth — 

Temperature tests — 

Description of tests 

Do 

Do 

Analysis, chemical 

Do!!;!!!!!!!!!!!!!!!!!!!!!!!;!!!!!!!!!!!! 
Do 

Coefficients of expansion 

Do 

Table of average results 

Specific gravity 

Tensile tests — 
0.9 carbon — 

OT 

70*»F 

195** F 

334*»F 

460*F 

492*»F 

616** F 

731*»F 

845*»F 

934*»F 

1,021*»F 

1,045*»F 

1,235** F ,.. 

0.20 carbon— 

0*>F 

70*»F 

201*»F 

306** F 

384*>r 

437** F 

545** F 

668** F 

736** F 

779** F 

869** F 

959** F 

1,050** F 



1906 


562 


1907 


261 


1904 


397 


1904 


399 


1904 


398 


1907 


40 


1907 


40 


1903 


247 


1903 


247 


1903 


256 


1903 


256 



1908 
1906 



Page. 



87 
163 



1886 


1635 


1887 


802 


1888 


245 


1886 


1653 


1887 


803, 876 


1888 


503 


1889 


389 


1887 


840 


1889 


389 


1887 


847 


1^ 


251 


1888 


252 


1888 


253 


1888 


254 


1888 


255 


1888 


256 


1888 


257 


1888 


258 


1888 


259 


1888 


260 


1888 


261 


1888 


262 


1888 


263 


1888 


264 


1888 


265 


1888 


266 


1888 


267 


1888 


268 


1888 


269 


1888 


270 


1888 


271 


1888 


272 


1888 


273 


1888 


274 


1888 


275 


1888 


276 


1888 


277 
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Subject. 




Steel — Continued. 
Ban — Continued. 

Open-hearth — Continued . 
Tensile testa — Continued. 
0.20 carbon — Continued. 

1,176*»F 

1,397*»P 

1,572*»F 

1,580^ F 

0.31 carbon — 

0*»F 

70° F 

223*»F 

339° F 

431° F 

569° F 

651° F 

738° F 

832° F 

960° F 

1,021° F 

1,106° F 

1,134° F 

1,198° F 

1,208° F 

1,313° F 

1,351° F 

1,405° F 

1,451° F 

1,566° F 

1,620° F 

0.37 carbon— 

0°P 

70° F 

215° F 

317° P 

440° F 

570° F 

632° F 

642°F 

740° F 

757° F 

912° F 

1,020° F 

1,052° F 

1,192° F 

1,285° F 

1,395° F 

1,530° F 

1,572° F 

0.51 carbon — 

5°F 

70° F 

272° F 

448° F 

503° F 

594° F 

712° F 

861° F 

1,113° F 

1,319° F , 



Page. 



1888 


278 


1888 


279 


1888 


280 


1888 


281 


1888 


282 


1888 


283 


1888 


284 


1888 


285 


1888 


286 


1888 


287 


1888 


288 


1888 


289 


1888 


290 


1888 


291 


1888 


292 


1888 


293 


1888 


294 


1888 


296 


1888 


297 


1888 


298 


1888 


299 


1888 


300 


1888 


302 


1888 


303 


1888 


305 


1888 


306 


1888 


307 


1888 


308 


1888 


309 


1888 


310 


1888 


311 


1888 


312 


1888 


313 


1888 


314 


1888 


315 


1888 


316 


1888 


317 


1888 


318 


1888 


319 


1888 


320 


1888 


321 


1888 


322 


1888 


323 


1888 


324 


1888 


325 


1888 


326 


1888 


327 


1888 


328 


1888 


329 


1888 


330 


1888 


331 


1888 


332 


1888 


333 
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Subject. 


Year. 


Page. 


fitael—Continued. 
Ban— Continued. 

Open-hearth — Continued. 
Tennile tests — Continued. 
0.57 carbon — 

5*»F 


1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 

1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 

1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1888 


334 


70° F 


335 


214° F 


336 


234° F 


337 


315° F 


339 


342° F 


340 


373° F 


341 


422° F 


343 


540° F 


344 


587° F 


345 


676° F 


346 


801° F 


347 


845° F 


348 


953° F 


350 


971° F 


351 


1,008° F 


353 


1,067° F 


354 


1,221° F 


356 


1,274° F 


358 


1,380° F 


359 


1,592° F 


361 


1,634° F 


363 


0.71 carbon — 

8° F 


364 


70° F 


365 


263°.F 


366 


335° F 


367 


341° F 


369 


- 413° F 


370 


421° F 


372 


488° F 


374 


624° F 


375 


634° F 


377 


640° F 


379 


701° F 


381 


846° F 


382 


1,006° F 


383 


1,024° F 


384 


1,158° F 


385 


1,320° F 


386 


1,503° F 

1,627° F 


387 
388 


0.81 carbon — 

10° F 


389 


70° F 


389 


242° F 


391 


271° F 

378° F 


391 
392 


512° F 


393 


542° F 


394 


585° F 

649° F 


395 
396 


720° F 


397 


768° F 


393 


815° F 


398 


896° F 


399 


1,032° F 


400 


1,121° F 


400 
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Subject. 




Steel — Continued . 
Bare— Continued. 

Open-hearth — Continued . 
Tensile tests — Continued. 
0.81 carbon — Continued. 

1,174*»F 

1,239° F 

1,410*»F 

Do 

1,555° F 

1,620^ F 

1,641° F 

0.89 carbon— 

10° F 

70° F 

295° F 

377° F 

498° F 

Do 

618° F 

712° F 

867° F 

974° F 

1,018° F 

1,073° F 

1,185° F 

1,217° F 

1,284° F 

1,460° F 

1,581° F 

1,623° F 

1,629° F ". 

1,663° F 

0.97 carbon— 

70° F 

Do 

265° F 

384° F 

405° F 

478° F 

505° F 

535° F 

656° F 

736° F 

781° F 

867° F 

908° F 

1,116° F 

1,170° F 

1,262° F 

1,362° F 

1,384° F 

1,505° F 

1,511° F 

1,638° F 

1,689° F 

1,694° F 

Heated to 1,684° F., cooled slowly, and tested 
at70°F 

Heated to 1,529° F., cooled slowly, and tested 
at 70° F 



Page. 



1888 


401 


1888 


402 


1888 


403 


1888 


404 


1888 


404 


1888 


404 


1888 


405 


1888 


406 


1888 


407 


1888 


408 


1888 


409 


1888 


410 


1888 


411 


1888 


412 1 


1888 


413 


1888 


414 


1888 


415 


1888 


416 


1888 


417 


1888 


418 


1888 


419 


1888 


420 


1888 


421 


1888 


422 


1888 


422 


1888 


423 


1888 


424 


1888 


425 


1888 


426 


1888 


428 


1888 


429 


1888 


430 


1888 


431 


1888 


433 


1888 


434 


1888 


436 


1888 


437 


1888 


438 


1888 


440 


1888 


441 


1888 


442 


1888 


443 


1888 


445 


1888 


447 


1888 


449 


1888 


450 


1888 


452 


1888 


453 


1888 


454 


1888 


456 


1889 


385 


1889 


386 
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Steel — Continued. 
Ban — Continued. . 

Open-hearth — Continued . 
Tensile tests — Continued. 

Diagrttms .- 

No. 1. Tensile strength at different tempera- 
tures; grades, O.Od carbon to 0.97 cafbob. 
No. 2 to No. 11. Stress on ruptured section, 
tensile strength, and elastic limit at diderent 
temperatures — 
Grade, 0.09 carbon, diagram No. 2. 
Grade, 0.20 carbon, diagram No. 3. 
Grade, 0.31 corbon, diagram No. 4. 
Grade, 0.37 carbon, diagram No. 5. 
Grade, 0.51 carbon, diagram No. 6. 
Grade, 0.57 carbon, diagram No. 7. 
Grade, 0.71 carbon, diagram No. 8. 
Grade, 0.81 carbon, diagram No. 9. 
Grade, 0.89 carbon, diagram No. 10. 
Grade, 0.97 carbon, dia^am No. 11. 
No. 12 to No. 21. Stress-strain curves at differ- 
ent temperatures — 
Grade, 0.09 carbon, diagram No. 12. 
Grade, 0.20 carbon, diagram No. 13. 
Grade, 0.31 carbon, diagram No. 14. 
Grade, 0.37 carbon, diagram No. 15. 
Grade, 0.51 carbon, diagram No. 16. 
Grade, 0.57 carbon, diagram No. 17. 
Grade, 0.71 carbon, diagram No. 18. 
Grade, 0.81 carbon, diagram No. 19. 
Grade, 0.89 carbon, diagram No. 20. 
Grade, 0.97 carbon, diagram No. 21. 
No. 22 and No. 23, contraction of area after 
rupture at different temperatures — 
Grades, 0.09 carbon to 0.51 carbon, dia- 
gram No. 22. 
Grades, 0.57 carbon to 0.97 carbon, dia- 
gram No. 23. 
No. 24 to 27. Tensile strengths and elastic 
limits of bars which were drained hot and 
subsequently ruptured cold, as compared 
with same properties of bars runtured hot — 
Grade, 0.37 carbon, diagram No. 24. 
Giude, 0.57 carbon, diagram No. 25. 
Grade, 0.71 carbon, diagram No. 26. 
Grade, 0.97 carbon, diagtam No. 27. 
Tabulations — 

Ruptured hot 

Overstrained hot 

Overstrained hot, subsequently ruptured cold. 
Tensile tests to determine modulus of elasticity — 

Description 

Details — 

0.09 carbon, at from 70° to 455*^ F 

0.20 carbon, at from 74** to 470° F 

0.31 carbon, at from 68° to 475° F 

0.37 carbon, at from 68° to 475° F 

0.51 carbon, at from 80° to 470° F 

0.57 carbon, at from 80° to 465° F 

0.71 carbon, at from 74° to 480** F 

81 carbon, at from 76° to 470° F 

0.89 carbon, at from 80° to 470° F 

0.97 carbon, at from 80° to 455° F 



1888 



502 



1888 


503 


1888 


509 


1888 


510 


1887 


848 


1887 


854 


1887 


855 


1887 


858 


1887 


861 


1887 


863 


1887 


864 


m? 


866 


1887 


867 


1887 


868 


1887 


869 
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Subject. 




Year. 


Page. 


Steel — Continued . 
Bare—Continued. 

Open-hearth — Continued. 
Tensile testa — Continued, 

Tensile tests to determine modulus of elasticity — 
Continued. 
Diagrams, modulus of elasticity at different 
temperatures 


• 

• 

1887 
1887 

1886 
1887 

1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 

1886 
1886 

1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 
1887 

1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 
1886 

1887 

1886 
1887 
1888 
1889 
1889 
1891 
1889 


872 


Tabulation 


849 


Tests at ordinary temperatures — 

Description of tests 


1635 


Do 


802 


Compression tests and modulue of elasticity — 
.09 carbon 


1636 


0.20 carbon 


1636 


0.31 carbon 


1637 


0.37 carbon 


1637 


0.51 carbon 


1638 


0.57 carbon 


1639 


0.71 carbon 


1640 


0.81 carbon 


1641 


0.89 carbon 


1642 


0.97 carbon 


1643 


Diagram, modulus of elasticity, 
Ijunit. and ultimate strens^th. 


elastic 


1652 


Tabulation 


1653 


Tensile tests— 

0.09 carbon 


804 


0.20 carbon 


806 


0.31 carbon 


808 


0.37 carbon 


809 


0.51 carbon 


811 


0.57 carbon 


812 


0.71 carbon 


814 


0.81 carbon 


816 


0.89 carbon 


818 


0.97 carbon 


820 


DiacTftrn , fltresfl strain ........... t ..., , 


822 


Tabulation 


822 


Tensile tests to determine modulus 
ticity — 
0.09 carbon 


of elas- 


1644 


0.20 carbon 


1645 


0.31 carbon 


1646 


0.37 carbon 


1647 


0.51 carbon 


1648 


0.57 carbon 


1649 


0.71 carbon 


1649 


0.81 carbon 


1650 


0.89 carbon 


1651 


0.97 carbon 


1652 


Diacram and tabulation -, . 


1653 


Round, American Society of Mechanical Engineen 
tests 


1, tensile 


983 


Used in ** Temperature tests" — 

Analvsis. chemical 


1653 


Do 


803 


Do 


503 


Do 


389 


Coefficient of expansion 


389 


Description of tests 


619 


Compression test, specimen from bar 4 


407 
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Subject. 


Year. 


Page. 


Steel-^ontinued. 
Ban— Continued. 

Used in temperature testfl— Continued. 

Alternate compreflsion and tendon tests — 

Tested by compression up to or above the elastic 
Umit, then by tension, compression, and finally 
by tension to rupture, specimens from — 
Bar 4 


1889 
1891 
1889 
1891 
1889 
1891 
1889 
1891 
1889 
1891 
1889 
1891 
1889 
1891 

1889 
1891 
1889 
1891 
1889 
1891 
1891 
1891 

1889 
1889 

1891 
1891 

1891 

1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1889 
1891 
1892 
1891 
1892 
1891 
1892 
1892 
1891 
1891 
1892 


40S 


Do 


628 


Do 


410 


Do 


627 


Do 


41S 


Do 


631 


Do 


414 


Do 


635 


Do 


415 


Do 


638 


Do 


418 


Do 


644 


Bar 9 


433 


Do 


650 


Tested by compression up to or above the elastic 
limit, and then by tension to rupture, specimens 
from — 
Barl 


436 


Do 


622 


Bar 4 


416 


Do 


640 


Do 


417 


Do 


642 


Do 


647 


Do 


649 


Strained by tension while hot and subsequently 
tested by compression when cold, specimen 
from — 
Bar 9 


425 


Bar 10 


428 


Subjected to repeated alternate tension and com- 
pression stresses, specimen from — 
Bar 4 


645 


Do 


646 


Table showing final elastic limits, tensile strengths, 
and eloiurations, alter above treatments 


654 


Tensile tests, specimens from — 

Barl 


603 


Bar 2 


604 


Bar 4 


605 


Do 


606 


Do 


607 


Bar 6 


608 


Bar 6 


609 


Bar 9 


610 


Do 


435 


Do 


652 


Bar 10. hardened and tempered 


408 


Bar 11 


611 


Bar 12 


517 


Bar 13 


612 


Bar 16 


518 


Bar 15, hardened and tempered 


408 


Bar 16 


613 


Bar 17 


616 


Bar 18 


519 
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Subject. 




Steel — Continued . 
Bare — Continued . 

Used in temperature tests — Coiitinued. 

Tensile tests, specimens froin— Continued. 

te4rl9 

Bar 22 

Tabulation 

Tensile tests, to diotr effect 6t diff^tent lengths of stems, 

spedmenB from bftt S 

Yensile tests to obtdn modulliii of ^liUtidty, specimens 
from— 

Btel 

Bar 2 

BwS 

Bar 4 

Bars 

Bars 

Bar 9 

Bar 10 

Barn 

Bar 12 

Bar 13 

Bar 14 

Bar 15 

Bar 16 

Bar 17 

Bar 19 

. Bfiir20 

Bar 21 

Castr- 

BfittB, comparative tests between Welded and uriwelded, ten- 
sile tests , 

Assorted shapes, Rock Island Bridge — 

Analysis, chemical 

Tensile tests 

Castings — 

Crane way Wild — 

Tensile tests 

Transverse tests 

Watertown Arterial Tropenas casting plant 

Do 

Do 

too 

Watertown Arsenal, open heartli plant 

Miscellaneous 

too 

Tensile tests 

Do 

Analysis, chemical 

Do 

Do 

D6 

Steel, specilil, high tensile, analysis, <ih6mical 

.Truck- wheel plate, tensile test and analysis, chemical. . 
Channds, 10-inch — 

Comntession tests 

Tensile testd 

Chemical tese&rched on, general description of Vol. I. . 

Chromium in, analysis to detehnine Vol. I . . 

Cobalt in, analysis to d6tertnin6 Vol. I. . 

Cold betiding tests 

Copper in, analysis to deteriiiiue Vol. I . . 

Density of, effect of tempering upon. Vol. I . . 



1891 


616 


1891 


617 


1891 


618 


1889 


665 


1R89 


393 


1889 


393 


1889 


394 


1889 


394 


1889 


395 


1889 


396 


1889 


397 


1889 


397 


1889 


398 


1889 


398 


1889 


399 


1889 


399 


1889 


400 


1889 


400 


1889 


401 


1889 


402 


1889 


403 


1889 


403 



1910 



Page. 



114, 115 



1896 


433 


1896 


137 


1900 


1071 


1900 


1072 


1906 


113 


1910 


76-87 


1911 


79-97 


1912 


125-141 


1912 


140-141 


1911 


79-97 


1910 


76-88 


1886 


1753 


1891 


668 


1895 


703 


1910 


76-88 


1911 


79-97 


1912 


125-141 


1906 


155 


1894 


221 


1885 


1088 


1885 


1090 


1881 


6 


1881 


253 


1881 


251 


1912 


240 


1881 


250 


1881 


519 
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Subject. 



Steel — Continued. 

Effect of tempering and annealing on the density of Vol. I . 

Elastic limit of — 

Elevation of the Y(A. I . 

Method of raising Vol. I . 

At different temperatures >. 

Elasticity, coefficient of — 

Constancy of Vol. I. 

Method of computing for transverse tests Vol. II. 

Method of determining for torsional tests Vol. II . 

Elasticity, modulus of, errors in the determination of. . .Vol. II. 
Electric Itimace. (fi'^^ Materials, railroad.) 

Elongations, method of determining, for tensile test Vol. II. 

Flange; 'Watertown Arsenal, tensile tests 

Forgings-;- 

Tensile tests — 

£xx>erimental 

Exi)erimental for student officers 

Do 

Do 

Watertown Arsenal smith shop 

Do 

Do 

Do 

Graphite in, analysis to determine Vol. I. 

Gray, fine, liquids, absorption of Vol. I . 

Gun and tool 

Impact and annealing, alternately, effect of, on the density 

of. Vol.1. 

Ingots, carbon — 

16 by 18 inches — 

Analysis, chemical 

Do 

Location of specimens 

Tensile tests — 

Unforged specimens — 

Natural state 

Heated straw color; cooled in sand 

Heated blue; cooled in sand 

Heated first red; cooled in sand 

Heated cherry red; cooled in sand 

Heated low yellow; cooled in sand 

Heated bright yellow; cooled in sand 

Heated white hot; cooled in sand 

Scintillating heat; cooled in sand 

Heated full cherry; quenched in oil 

Heated low yellow; quenched in oil 

Heated bright yellow; quenched in oil 

Heated white hot — 

Quenched in oil 

Quenched in brine 

Heated full cherry; quenched in oil and an- 
nealed at 1,000° F 

Heated low yellow; quenched in oil and an- 
nealed at 1,000° F 

Heated bright yellow; quenched in oil and an- 
nealed at 1,000° F 

84793—13 ^13 



Year. 



Page. 



1881 


520 


1881 


455 


1881 


455 


1894 


311 


1881 


509 


1881 


219 


1881 


573 


1881 


566 


1881 


565 


1910 


113 


1910 


94 


1910 


95-96 


1911 


105-106 


1912 


153-154 


1910 


90-93 


1910 


90-96 


1911 


99-104 


1912 


143-152 


1881 


248 


1881 


554 


1912 


169-170 



1881 



1902 
1903 
1902 



1902 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 
1902 
1902 
1902 

1903 
1903 

1902 

1902 

1902 



520 



199 
169 
200 



205 
170 
171 
172 
173 
174 
175 
176 
177 
213 
215, 216 
219, 220 

178 
179 

214 

217, 218 

221, 222 
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Subject. 




Steel — Continued. 

Ingots, carbon — Continued. 

16 by 18 inches — Continued. 
Tensile tests— Continued. 

Unforged specimens — Continued. 

Heatea white hot; quenched in oil — 

Annealed at straw color 

Annealed at blue heat 

Annealed at cherry red 

Annealed at bright yellow 

' Annealed at white heat 

Tabulations and diagrams 

Do 

Forged specimens, square bars drawn down to rounds 
at different temperatures — 
Heated low cherry and drawn down under ham- 
mer at nearly same heat; cooled in air 

Heated full cherry and drawn down under ham- 
mer at nearly same heat; cooled in air 

Heated blood red and drawn down under ham- 
mer at nearly same heat; cooled in air 

Heated low yellow and drawn down under ham- 
mer, finishing at black heat; cooled in air — 
Heated full yellow and drawn down under ham- 
mer at bright red; cooled in air 

Heated bright yellow and drawn down under 

hammer at full yellow ; cooled in air 

Heated low white and drawn down under ham- 
mer at bright lemon ; cooled in air 

Heated to welding heat and drawn down under 

hammer 

Heated low cherry and drawn down under ham- 
mer at nearly same heat; quenched in water. . 
Heated blood red and drawn down under ham- 
mer at nearly same heat; quenched in water. 
Heated bright red and drawn down under ham- 
mer at full red; quenched in water 

Heated high red and drawn down under ham- 
mer at nearly same heat; quenched in water. . 
Heated yellow and drawn down under hammer 

at nearly same heat; quenched in water 

Heated bright yellow and drawn down under 
hammer at nearly same heat; quenched in 

water 

Heated nearly white hot and drawn down under 
hammer at nearly same heat; quenched in 

water 

Heated low yellow and drawn down under ham- 
mer at full red — 
Cooled in air; annealed at blood red, cool- 
ing in sand .^ 

Cooled in air; annealed at cheny red, cool- 
ing in sand 

Heated yellow and drawn down under hammer 
at full red — 
Cooled in air; annealed at bright red, cool- 
ing in sand 

Cooled in air; annealed at low yellow, cool- 
ing in sand 

Heated yellow and drawn down under hammer 
at nearly same heat — 
Cooled in air; annealed at bright yellow, 
cooling in sand 



1903 
1903 
1903 
1903 
1903 
1902 
1903 



Page. 



1903 
1903 
1903 

1903 
1903 
1903 
1903 
1902 
1903 
1903 
1903 
1903 
1903 

1903 

1903 



1903 



180 
181 
182 
183 
184 
223 
185 



191 

190 

192,193, 
194 

186 

187 

188 

189 

243, 244 

199 

200 

195 

198 

196 

197 

201, 202 



1903 


203 


1903 


204 


1903 


205 


1903 


206 



207 



195 




Steel — ^Ck)ntinued. 

Ingots, carbon — Continued. 

16 by 18 inches — Continued. 
Tensile tests — Continued. 

Forged specimens, square bars drawn down to rounds 
at different temperatures — Continued. 
Heated yellow and drawn down under hammer 
at nearly same heat — 
Cooled in air; annealed at white heat, cool- 
ing in sand 

Cooled in air; annealed at scintillating 

heat, cooling in sand 

Cooled in air; reheated to bright red and 

quenched in water 

Tabulations and diagrams 

Forged specimens, square bars drawn down to square 
bars at different temperatures — 
Heated cherry and drawn down under hammer 

at same he?t; cooled in air 

Heated blood red and drawn down under ham- 
mer at same heat; cooled in air 

Heated low yellow and drawn down under ham- 
mer at same heat; cooled in air 

Heated bright yellow and drawn down under 
hammer at same heat; cooled in air 

Heated white hot and drawn down under ham- 
mer at same heat; cooled in air 

Heated white hot, cooled to blood red, and then 
drawn down under hammer at latter tempera- 
ture; cooled in air 

Heated white hot, cooled to cherry red, and 
then drawn down under hammer at latter 
temperature; cooled in air. . . ^ 

Heated cherry and drawn down under hammer 
at same heat; cooled in sand 

Heated blood red and drawn down under ham- 
mer at same heat; cooled in sand 

Heated low yellow and drawn down under ham- 
mer at same heat; cooled in sand 

Heated bright yellow and drawn down under 
hammer at same heat; cooled in sand 

Heated white hot and drawn down under ham- 
mer at same heat; cooled in sand 

Heated white hot, cooled to blood red, and then 
drawn down under hammer at latter temper- 
ature; cooled in sand 

Heated white hot, cooled to cherry red, and 
then drawn down under hammer at latter 
temperature; cooled in sand 

Heated cherry and drawn down under hammer 
at same heat; quenched in oil 

Heated blood red and drawn down under ham- 
mer at same heat; quenched in oil 

Heated low yellow and drawn down under ham- 
mer at same heat; quenched in oil 

Heated bright yellow and drawn down under 
hammer at same heat; quenched in oil 

Heated white hot and drawn down under ham- 
mer at same heat; quenched in oil 



1903 

1903 

1903 
1903 



208 

209 

210 
211 



1903 
1903 



222 
225 



1903 219,234, 
237 



1903 
1903 



1903 



1903 
1903 
1903 
1903 



1903 
1903 



1903 



1903 
1903 
1903 
1903 



1903 
1903 



216 
213 



231 



228 

223 

226 

220,235, 
238, 240 

217 

214 



232 



229 

224 

227 

221, 236, 
239 

218 

215 
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Subject. 



Steel — Ck)ntinued. 

Ingots, carbon — Continued. 

16 by 18 inches — Continued. 
Tensile tests — Continued. 

Forged specimens, square bars drawn down to square 
bars at differ^Eit temperatures — Continued. 
Heated white hot, cooled to blood red, and th^n 
drawn down under hammer at latter temper- 
ature; quenched in oil 

Heated wnite hot, cooled to cherry red, and 
then drawn down under hammer at latter 

temperature; quenched in oil 

Tabulations and diagrams 

Forged specimens 

Bending test 

62-inch, octogonal — 

Analysis, chemical 

Tensile tests— 

Unlorged specimens — 

Natural state 

Heated blue; cooled in sand 

Heated low red; cooled in sand 

Heated cherry; cooled in sand 

Heated low vellow; cooled in sand 

Heated bright yellow; cooled in sand 

Heated white hot; cooled in sand 

Heated to nearly scintillating heat; cooled in 

sand 

Heated cherry; quenched in oil 

Heated low yellow; quenched in oil 

Heated bright yellow; quenched in oil 

Heated white hot — 

Quenched in oil 

Quenched in brine 

I Heated cherry; quenched in oil and annealed 

at 1,000° F 

Heated low yellow; quenched in oil and an- 
nealed at 1,000° F 

Heated bright yellow; quenched in oil and an- 
nealed at 1,000° F 

Heated white hot; quenched in oil — 

Annealed at blue , 

Annealed at blood red 

Annealed at cherry 

Annealed at bright yellow 

Annealed at white heat 

Tabulations and diagrams 

Forged specimens, square bars drawn down to square 
bars at different temperatures — 
Heated low forging heat and drawn down under 
hammer; cooled in sand 

Heated high forging heat and drawn down un- 
der hammer; cooled in sand 

Heated low forging heat and drawn down under 
hammer; cooled in sand — 

Annealed at blood red 

Annealed at low cherry 

Annealed at full cherry 

Annealed at low yellow 

Annealed at brignt yellow 

Annealed at white heat 




1903 



1903 


230 


1903 


241 


1902 


243 


1903 


243 


1902 


244 



1904 



1903 
1903 



1903 



Page. 



233 



221 



1903 


291, 292 


1903 


293 


1903 


294 


1903 


295 


1903 


296 


1903 


297 


1903 


298 


1903 


299 


1903 


305 


1905 


144 


1905 


144 


1905 


144 


1905 


144 



306 
307 



308 



1903 


300 


1903 


301 


1903 


302 


1903 


303 


1903 


304 


1903 


309 


1904 


223, 249 




250 


1904 


230, 251 




252 


1904 


224 


1904 


225 


1904 


226 


1904 


227 


1904 


228 


1904 


229 
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Steel — Continued. 

Ingots, carbon — Continued. 

62-inch, octagonal — Continued. 
Tensile tests — ^Continued. 

Forged specimens, square bars drawn down to square 
bars at different temperatures — Continued. 
Heated high forging heat and drawn down un- 
der hammer; cooled in sand — 

Annealed at blood red 

Annealed at low cherry 

Annealed at full cherry 

Annealed at low yellow 

Annealed at bright yellow 

Annealed at white heat 

Heated low forging heat and drawn down under 
hammer; reheated to initial forging temper- 
ature and cooled in sand 

Heated high forging heat and drawn down under 
hammer; reheated to initial forging temper- 
ature and cooled in sand 

Heated low forging heat and drawn down imder 
hammer; reheated to initial forging tempera- 
ture and cooled in sand — 

Annealed at blood red 

Annealed at low cherry 

Annealed at full cherry 

Annealed at low yellow 

Annealed at full yellow 

Heated high forging heat and drawn down under 
hammer; reheated to initial forging tempera- 
ture and cooled in sand — 

Annealed at blood red 

Annealed at low cherry 

Annealed at full cherry 

Annealed at low yellow 

Annealed at bright yellow 

Tabulation 

Ingots, nickel — 

16 by 18 inches — 

Location of specimens 

Analysis, chemical : 

Do 

Tensile tests — 

Unforged specimens — 

Natural state 

Heated straw color; cooled in sand; subse- 
quently heated 4 hours to 500° F. in hot oil 

Heated blue; cooled in sand 

Heated red; cooled in sand 

Heated cherry; cooled in sand 

Heated low yellow; cooled in sand 

Heated bright yellow; cooled in sand 

Heated white hot; cooled in sand 

Raised to scintillating heat; cooled in sand 

Heated full cherry; quenched in oil 

Heated low yellow; quenched in oil 

Heated bright yellow; quenched in oil 

Heated white hot — 

Quenched in oil 

Quenched in brine 

Heated full cherry; quenched in oil and an- 
nealed at 1,000° F '. 



1904 
1904 
1904 
1904 
1904 
1904 



1904 



1904 



231 
232 
233 
234 
235 
236 



237,253, 

254 



243,255, 
256 



1904 


238 


1904 


239 


1904 


240 


1904 


241 


1904 


242 


1904 


244 


1904 


245 


1904 


246 


1904 


247 


1904 


248 


1904 


257 


1902 


202 


1902 


199 


1903 


169 



1902 



1902 



224 



1903 


246 


1903 


247 


1903 


248 


1903 


249 


1903 


250 


1903 


251 


1903 


252 


1903 


253 


1902 


231 


1902 


234, 235 


1902 


238, 239 


1903 


254 


1903 


255 



232, 233 
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Steel — Continued. 

Ingots, nickel — Continued. 

16 by 18 inches — Continued^ 
Tenole tests — Continued. 

Ifnforged specimens— Continued. 

Heatea low yellow; /quenched in oil and an- 
nealed at 1,000° F 

Heated bright yellow; quenched in oil and an- 
nealed at 1,000*^ F 

Heated white hot; quenched in oil- 
Annealed at straw color 

Annealed at blue heat 

Annealed at bright cherry 

Annealed at bright yellow 

Annealed at white neat 

Tabulations and diagrams. . . , 

Do 

Foiged specimens, square bars drawn down to 
square bare at different temperatures — 
Heated blue black and drawn down under 

hammer at same heat; cooled in air 

Heated deep straw and drawn down under 

hammer at same heat; cooled in air 

Heated blood red and drawn down under 

hammer at same heat; cooled in air 

Heated cherry and drawn down under hammer 

at same heat; cooled in air 

Heated low yellow and drawn down under 

hammer at same heat; cooled in air 

Heated bright yellow and drawn down under 

hammer at same heat; cooled in air 

Heated low white and drawn down under 

hammer at same heat; cooled in air 

Heated blue black and drawn down under 

hammer at same heat; cooled in sand 

Heated blood red and drawn down imdcr 

hammer at same heat; cooled in sand 

Heated cherry and drawn down under hammer 

at same heat; cooled in sand 

Heated low yellow and drawn down under 

hammer at same heat; cooled in sand 

Heated bright yellow and drawn down imder 

hammer at same heat; cooled in sand 

Heated low white and drawn down under 

hammer at same heat; cooled in sand 

Heated blue black and drawn down under 

hammer at same heat; quenched in oil 

Heated blood red and drawn down under 

hammer at same heat; quenched an oil 

Heated cherry and drawn down under hammer 

at same heat; quenched in oil 

Heated low yellow and drawn down under 

hammer at same heat; quenched in oil 

Heated bright yellow and drawn down under 

hammer at same heat; quenched in oil 

Heated low white and drawn down under 

hammer at same heat ; quenched in oil 

Ingots, nickel, Harmet — 

Chemical composition 

Description 

Tests of tensile specimens — 

Lower half, longitudinal and transverse, plain and an- 
nealed 

Middle of length, transverse 



Page. 



1902 


236, 237 


1902 


240,241 


1903 
1903 
1903 
1903 
1903 
1902 
1903 


256 
257 
258 
259 
260 
242 
261 


1903 


277 


1903 


278 


1903 


274 


1903 


271 


1903 


268 


1903 


265 


1903 


262 


1903- 


275 


1903 


272 


1903 


269 


1903 


266 


1903 


263 


1903 


280 


1903 


276 


1903 


273 


1903 


270 


1903 


267 


1903 


264 


1903 


279 


1906 
1906 


313 
313 


1906 
1906 


368 
353 
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Steel — Continued . 

Ingots, nickel, Hannet — Continued. 

Tests of tensile specimens — Continued. 

Middle of upper half 

Upper half, forced 

Upper half, plain and annealed 

Tabulation 

Do 

Ingots, nickel, analysis, chemical Vol. I 

Do 

Iron, oxide of, in, analysis to determine Vol. I 

Manganese, bar from West Point, tensile test 

Manganese in, analysis to determine Vol. I 

Mild- 
Compression tests — 

Before cubic compression 

After cubic compression 

Tensile tests before cubic compression 

Miscellaneous, analysis, chemical 

Open hearth — 

Analysis, chemical 

Cubic compression 

Tensile test after cubic compression 

Flow of, under compressive stress — 

Description of tests 

0.09 carbon 

0.20 carbon 

0.31 carbon 

0.37 carbon 

0.51 carbon 

0.57 carbon 

0.71 carbon , 

0.81 carbon 

0.89 carbon 

0.97 carbon 

0.97 carbon, hardened 

0.97 carbon, tested at bright red heat 

Tabulation 

Hexagonal ingot, tensile tests 

Ingot, bars from, forged down at different temperatures, etc., 

tensile tests 

Rail. (See Materials, railroad.) 
Used in "temperature tests" — 

Analyses, chemical 

Do 

Do 

Do 

Description of tests 

Hot rolled bars, in original condition, and aftor com- 
pres^on; specimens strained by tension, and same 
after compression; and specimens taken from rup- 
tured tension bars — 

0.09 carbon 

0.20 carbon 

0.37 carbon 

0.57 carbon 

Hot rolled bar, in original condition, and after compres- 
sion — 
Specimen taken from ruptured tension bar, 0.81 

carbon 

Specimens from ruptured tension bars, 0.31 carbon, 

0.51 carbon, 0.71 carbon, 0.89 carbon 

Metal from vicinity of fractures of bars tested by tension 
at different temperatures, 0.09 carbon to 0.97 carbon. . . 



1906 
1906 
1906 
1906 
1907 
1881 
1902 
1881 
1910 
1881 



1886 
1886 
1886 
1882 

1890 
1886 
1886 



Page. 



359 
362 
316 
366 
428 
251 
275 
260 
113 
251 



1677 

1678 

1665 

180 

953, 956 
1664 
1666 



1909 



1886 
1887 
1888 
1889 
1887 



1887 


823 


1887 


825 


1887 


826 


1887 


828 


1887 


829 


1887 


'830 


1887 


831 


1887 


832 


1887 


833 


1887 


834 


1887 


835 


1887 


824 


1887 


838 


1887 


839 


1909 


869-896 



1887 
1887 
1887 
1887 



1887 
1887 
1888 



869-896 



1653 
803 
503 
309 

874 



876 
877 
878 
879 



880 
881 
251 
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Steel — Continued. 

Phosphorus in, analysis to detennine Vol. I . 

Plate- 
Analysis, chemical — 

Boiler plate 

Do 

Plates used in riveted joints 

Internal strains in bent strips of boiler plate 

Shearing test '. 

Tensile tests — 

Plates used in latticed columns — 

70° F 

737*' F 

1,039° F 

1,262° F 

Plates used in riveted joints — 

Grooved specimens, drilled grooves — 

J-inch plate 

h if f » i i^ch plates 

Grooved specimens, punched grooves — 

J-inch plate 

h h h i ^ch plates 

Plain specimens — 

•jV-inch plate 

|-inch plate 

Do 

•jVinch plate 

|-inch plate 

Do 

Do 

T^inch plate 

^inch plate 

Do 

Do 

^inch plate 

f inch plate 

Do 

Do 

i-inch plate 

Do 

{-inch plate 

1-inch plate 

Tabulation 

Do 

Resistance to tearing out at rivet holes — 

Drilled holes 

Punched holes 

Strips from fractured ends of joints 

Plates, miscellaneous 

Do ,..-. 

Do 

Do 

Do 

Do 

Do , 

Do 

Do 

Do 

Do 

Do 

Do 

Do - 



1881 



Page. 



248 



1897 


582 


1900 


1049 


1882 


179 


1888 


876 


1882 


170 


1888 


522 


1888 


521 


1888 


520 


1888 


519 


1882 


144 


1883 


14 


1882 


143 


1883 


16 


1885 


712 


1882 


11 


1885 


723 


1885 


744 


1882 


11 


1885 


754 


1882 


12 


1885 


774 


1882 


11 


1885 


789 


1896 


248 


1887 


883 


1882 


11 


1885 


798 


1887 


886 


1882 


11 


1885 


804 


1887 


888 


1895 


283 


1885 


918 


1887 


891 


1882 


146 


1882 


151 


1882 


115 


1887 


922 


1885 


1122 


1886 


1743 


1887 


976 


1888 


662 


1889 


445 


1889 


446 


1891 


657-658 


1891 


661 


1893 


253 


1896 


139 


1896 


202 


1897 


287 


1900 


1049 


1901 


406 
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Steel — Continued . 

Polaritj^of Vol. I. 

Properties of, experimental researches on Vol. II . 

Rolled H sections — 
Compression tests — 

Curve of compressive strength 

Do 

Details 

Pin ends 

Tabulation 

Wide flanged 

Tensile tests - 

Sheet, tensile and bending tests 

Silicon in, analysis to determine Vol. I . 

Slag in, analysis to determine Vol. I. 

Sulphur in, analysis to determine Vol. I . 

Testa- 
Tensile — 

Results of Vol. II . 

Strain diagrams for Vol. II . 

Torsional — 

Results of Vol. II. 

Strain dia^ms for, autographic Vol. II . 

Tires, welded, tensile tests 

Tool, and tools — 

Analysis of Vol. II . 

Analysis of, results obtained Vol. II . 

Conclusions upon quality of Vol .II . 

Description of experiments on Vol. II . 

Dressing of, loss due to Vol. II . 

Ductility, method of determining for torsional tests. Vol. II. 
Elastic limit, method of determination for — 

Torsional tests - Vol. II . 

Transverse tests Vol. II . 

English, comparison of, with American steels Vol. II . 

Experimental researches on .Vol. II. 

Forging, properties of , relation to cutting properties. Vol. II. 

Fractures, appearance of, relation to quality of Vol. II. 

General description of experiments on Vol. I . 

Hammering, effect upon the quality of. Vol. II . 

Hardness of, relation to cutting properties Vol. II. 

Kinds tested, sizes of bar, makers, etc Vol. II. 

Loss of, in dressing Vol. II. 

Marks on test specimens Vol. II. 

Material operated on, manufacture of Vol. II . 

Properties of, average results of, data, explanation 

of. Vol.11. 

Properties of, average results of, tests Vol. II . 

Qusuity, relation of — 

Appearance to Vol. II. 

Hammering, effect of Vol. II . 

Rolling, effect of Vol. II. 

Size of bar, effect of Vol. II . 

Specific gravity of — 

Methods of determining Vol. II . 

Results obtained Vol. II . 

Tempering of, colors drawn to Vol. II . 



Year. 



Page. 



1881 


456 


1881 


283 


1908 


219 


1909 


754 


1908 


218 


1909 


755-771 


1908 


235 


1909 


857-862 


1908 


236 


1906 


164 


1881 


248 


1881 


260 


1881 


247 


1881 


291 


1881 


399 


1881 


285 


1881 


397 


1910 


116 


1881 


589 


1881 


590 


1881 


598 


1881 


407 


1881 


597 


1881 


573 


1881 


573 


1881 


10, 218, 




219 


1881 


597 


1881 


401 


1881 


593 


1881 


597 


1881 


5 


1881 


595 


1881 


594 


1881 


408 


1881 


597 


1881 


408 


1881 


407 


1881 


598 


1881 


598 


1881 


597 


1881 


595 


1881 


595 


1881 


595 


1881 


588 


1881 


589 


1881 


595 
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Steel — Continued . 

Tool, and tools — Continued. 
Tests- 
Average results of — 

Analysis Vol. II 

Compressive tests Vol. II 

Diagrams, method of preparing Vol. II 

Specific gravity Vol. II 

T'ensile tests Vol . 1 1 . 

Torsional tests Vol. II. 

Work done Vol. II 

Chipping — 

Complete data of Vol. II 

Data, explanation of Vol. II 

Methods used Vol. II 

Compressive — 

I)ata, explanation of Vol. II 

Methods used Vol. II 

Results of Vol. II. 

Specimens, dimensions of Vol. II . 

€utting — 

Description of, preliminary Vol. II 

Dynamometer used Vol. II 

Methods used Vol. II. 

Method of measuring power used Vol. II 

Method of weighing cuttings Vol. II 

Method of weighing tools Vol. II . 

Motive power for Vol. II . 

Discussion of, results of Vol. II . 

Drilling — 

Complete data Vol. II. 

Data, explanation of . . . : Vol. II . 

Drill press for Vol. II . 

Methods used Vol. II , 

Pressure, method of determining Vol. II . 

Torque, method of determining Vol. II . 

Physical — 

Description of experiments Vol. II . 

Specimens, test, preparation of Vol. II . 

Planing — 

Complete data of Vol. II . 

Data, explanation of Vol. II . 

Methods used Vol. II . 

Motive power for Vol. II. 

Planer used Vol. II. 

Slotting — 

Complete data of Vol. II. 

Data, explanation of Vol. II . 

Methods used Vol. II . 

Slotter for Vol .II. 

Stevens institute of Technology — 

Experiments on Alloys Vol. I . 

Tests of tool steel at Vol. II . 

Tensile — 

Data, explanation of Vol. II . 

Data, sources of error in Vol. II . 

Methods used Vol. II . 

Modulus of electricity, values unreliable. .Vol. II. 

Results of Vol. II. 

Specimens, causes for rupture in threads. .Vol. II. 

Specimens, dimensions of Vol. II . 




Page. 



. 1881 


609 


. 1881 


607 


. 1881 


610 


. 1881 


608 


. 1881 


601 


. 1881 


603 


. 1881 


600 


. 1881 


546 


. 1881 


545 


. 1881 


544 


. 1881 


582 


. 1881 


582 


. 1881 


583 


. 1881 


564 


. 1881 


410 


. 1881 


412 


. 1881 


410 


. 1881 


412 


. 1881 


410 


. 1881 


411 


. 1881 


413 


. 1881 


593 


. 1881 


510 


. 1881 


509 


. 1881 


506 


. 1881 


506 


. 1881 


506 


. 1881 


507 


. 1881 


563 


. 1881 


563 


. 1881 


453 


. 1881 


452 


. 1881 


452 


. 1881 


452 


. 1881 


452 


. 1881 


472 


. 1881 


471 


. 1881 


470 


. 1881 


470 


. 1881 


3 


- 1881 


572 


. 1881 


566 


. 1881 


566 


. 1881 


565 


- 1881 


566 


. 1881 


567 


. 1881 


563 


. 1881 


563 
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Steel — Continued. 

Tool, and toola — Continued. 
Tests — Continued. 
Torsional — 

Data, explanation of Vol. II . . 

Methods used Vol. II . . 

Results of Vol. II. . 

Specimens, dimensions of Vol. II . . 

Stiffness, determination of Vol. II . . 

Stress diagrams for, autographic Vol. II . . 

Turning — 

Complete data Vol. II . . 

Data, explanation of Vol. II . . 

Lathe for Vol. II. . 

Methods used Vol. II . . 

Tools for cutting tests — 

Forging, temperature, etc Vol. II . . 

Marks on Vol. II . . 

Method of preparing Vol. II . . 

Number used Vol. II . . 

Shape of Vol.11.. 

Wear, loss due to Vol. II. . 

Tubing, lap-welded — 

Chemical anal3rBes 

Curve of strength and deflections 

Do 

Details ; 

Do 

Schedule of lengths 

Tabulation of compression tests 

Do 

Tensile tests of material 

Transverse test 

Watervliet Arsenal, tensile tests 

Weld, strength of — 

Effect of alternating stress and rest Vol. I.. 

Increasing Vol . I . . 

Wire, assorted, tensile tests 

Wire- 
Flat— 

0.128 by 0.0128 inch, tensile tests 

Do 

0.15 by 0.075 inch, tensile tests — 

ElectriaJly welded 

Plain 

Tinned... 

Tabulations 

0.254 by 0.0605 inch, tensile tests 

Round, tensile tests — 

0.0365-inch diameter • ^. - . 

0.040-inch diameter 

0.0792-inch diameter 

0.0880-inch diameter 

0.1000-inch diameter 

0.125-inch diameter 

0.134-inch diameter 

0.25-inch diameter 

Do 

Do 



Page. 



1881 


572 


1881 


572 


1881 


576 


1881 


564 


1881 


573 


1881 


611 


1881 


416 


1881 


414 


1881 


413 


1881 


413 


1881 


409 


1881 


408 


1881 


407 


1881 


409 


1881 


409 


1881 


598 


1908 


176 


1908 


177 


1909 


687 


1908 


178 


1909 


688-751 


1908 


176 


1908 


215 


1909 


750-751 


1908 


216 


1903 


471 


1910 


112 


1881 


116 


1881 


115 


1910 


119-122 


1890 


684 


1891 


253 


1890 
1890 

1890 

1890 

1885 


599, 638 
592, 606, 

615, 658 
586, 618, 

640, 661 
598, 635, 

650,664 
663 


1887 


989 


1885 


660 


1885 
1886 


655, 657 
1242 


1905 


147 


1905 


147 


1905 


147 


1890 


637 


1898 


238 


1892 


603 
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Steel — Continued . 
Wire— Continued. 

Round, tensile tests — Continued. 

Galvanized, for armoring cable, torpedo station, Fort 

Totten, N. Y., tensile tests 

Material from wire rope 

Music — 

Description 

Do 

Do 

Analysis, chemical — 

Felten & Guilleaume 

Moritz Poehlmann 

Trenton Iron Co 

Washburn & Moen Manufacturing Co 

Diameters of coils, curvatures naturally assumed — 

Felten & Guilleaume 

Moritz Poehlmann 

Stahl und Drahtwerk Roeslau 

Trenton Iron Co 

Washburn & Moen Manufacturing Co 

Gauges, for — 

Felten & Guilleaume 

_ Moritz Poehlmann, Trenton Iron Co., Washburn 

& Moen Manufacturing Co 

Tensile tests — 

Felten & Guilleaume, gauges No. 12 to No. 23.. 

Moritz Poehlmann, gauges No. 13 to No. 19 

Trenton Iron Co., gauges No. 12 to No. 18 

Washburn &. Moen Manufacturing Co., gauges 

No. 12 to No. 27 

Tensile tests, with elongations and sets — 

Felten & Guilleaume, gauges No. 12 to No. 23. . 

Tabulation 

Moritz Poehlmann, gauges No. 12 to No. 19 

Stfdil und Drahtwerk B^slau, gauges No. 14 to 

No. 20 

Tabulation 

Trenton Iron Co., gauges No. 13 to No. 18 

Washburn & Moen M!anufacturing Co., gauges 

No. 12 to No. 27 

Tensile tests of eyed samples — 
Eyed bj^ O. J. Faxon & Co. — 

Moritz Poehlmann. gaiu;e8 No. 12 to No. 19. 
Stahl und Drahtwerk Koeslau, gauges No. 

14 to No. 20 

Trenton Iron Co., gauges No. 13 to No. 18. . 
Washburn & Moen Manufacturing Co., 

gauges No. 12 to No. 27 

Eyed by manu&u^turers — 

Felten & Guilleaume, gauges No. 12 to 

No. 23 

Trenton Iron Co., gauges No. 14 to No. 18. . 
Washburn & Moen Manu&cturing Co., 

gauges No. 12 to No. 25 

Eyed at Watertown Arsenal — 

Felten & Guilleaume, gauges No. 12 to 

No. 23 

Trenton Iron Co., gauges No. 13 to No. 18. . 
Washburn & Moen Manufacturing Co., 
gauges No. 12 to No. 27 



Page. 



1910 


122 


1896 


438 


1888- 


664 


1894 


319 


1897 


311 


1897 


582 


1894 


322 


1894 


322 


1894 


322 


1897 


311 


1894 


323 


1894 


324 


1894 


323 


1894 


323 



1897 

1894 

1897 
1894 
1894 

1894 

1897 
1897 
1894 

1894 
1894 
1894 

1894 



1894 

1894 
1894 

1894 



1897 
1894 

1894 



1897 
1894 

1894 



311 

322 

312 
326 
326 

324 

315 
312 
344 

348 
326 
341 

327 



351 

352 
351 

351 



314 
352 

352 



314 
353 

353 
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Steel — Continued . 
Wire — Continued. 

Round, tensile tests — Continued. 
Music — Continued. 

Tensile tests, over wrest pins, pianos — 

Felten & Guilleaume, gauges No. 12 to No. 23. 

Trenton Inm Co., gauges No. 13 to No. 18 

Washburn & Moen 2&nufacturing Co., gauges 

No. 12 to No. 27 

Dia^ms comparing the tensile strengths of plain 
wires and of samples having eyes made by differ- 
ent parties 

Tensile stresses on wires in pianoforte 

Modulus of elasticity 

Tensile tests 

Music, for rifle springs, tensile tests 

Navy 3rard, Boston, tensile test 

Square — 

Different stages of manu&cture, tensile tests — 

Billets 

Do 

Rods before drawing , 

After second drawing 

After third drawing, first hole 

After third drawing, second hole 

Finished and tinned, 0.1'^ square , 

Tabulation , 

Do 

0.125 by 0.125^^ tensile tests 

Do 

Do 

0.10 by 0.10^^ tensile tests 

Brazed 

Crozier 6-inch wire-wound gun, experimental 

Electrically welded 



1897 
1894 

1894 



1894 
1888 
1888 
1888 
1904 
1910 



Do 

Galvanized 

Gun wire 

Do 

Do 

Oil tempered 

Oil tempered and electrically welded. 



Partially annealed. 
Plain 



Do 



Tabulations. 
Do 



Tinned 1889 



Do. 



Tinned and electrically welded. 
0.16 by 0.15 inch- 
Description 

Tensile tests — 

Brazed 

Electrically brazed 

Electrically welded 



Page. 



315 
354 

354 



354 
664 
664 
666 
285 
120 



1886 


1207 


1887 


707 


1890 


431-440 


1890 


441-446 


1890 


447-456 


1890 


457-466 


1890 


467-475 


1887 


770 


1890 


578, 580 


1910 


121 


1911 


35-41 


1912 


11-24 


1912 


25-44 


1905 


147 


1907 


44 


1890 


599,638, 




650 


1905 


147 


1889 


172 


1904 


185 


1908 


44 


1911 


11-44 


1889 


151 


1889 


266,276, 




285 


1889 


137 


1889 


134,139, 




142, 166 


1890 


589,600, 




652 


1889 


261, 283 


1890 


598,635, 




650, 664 


1889 


160,175, 




285 


1890 


583,647, 




655 


1889 


272, 280 


1891 


223 


1886 


1239 


1889 


289 


1889 


291 


1890 


639 
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Subject. 




Steel — ^Continued. 
Wire — Continued . 

Square — Continued . 

0,15 by 0.15 inch — Continued. 
Tensile tests — Continued. 

Gun wire 

Partially annealed 

Plain 

Do 

Tabulations 

Do 

Do 

Do 

Tinned 

Do 

Do 

Do 

Do 

Do 

Tinned, electrically annealed 

Tinned, electrically welded 

Do 

Tinned, serrated scarf joints 

Tinned, subjected to heat treatment 

Semisteel, tensile test 

Stone: 

Description, general— 

Kmds of stones used, and where quarried 

Do 

Method of conducting tests and remarks on results 

Do 

Tabulation, general, of results on — 

Coefficients of expansion 

Do 

Compressive strength 

Modulus of elasticity 

Do 

Ratio of lateral expansion to longitudinal compression. . 

Do 

Shearing strength 

Do 

Transverse strength 

Do 

Weight per cubic foot 

Table showing relative compression, transverse, and shearing 

strengths 

Bluestone, New York, North River — 

Analysis, chemical 

Coemcient of expansion 

Tabulation 1 

Compression tests 

Location of quarry 

Modulus of elasticity 

Do :--- 

Tabulation 

Do 

Shearing test 

Transmission of heat 



Page. 



1911 


21-34 


1889 


126 


1889 


123,128 


1890 


612 


1886 


1240 


1889 


261 


1890 


598, 635 




650 


1891 


236,239 


1885 


644 


1886 


1211 


1889 


285 


1890 


595, 629, 




644 


1891 


224, 239 


1892 


325 


1890 


665 


1889 


285 


1890 


665 


1891 


237 


1886 


1239 


1895 


183 


1894 


375 


1895 


325 


1894 


376 


1894 


319 


1894 


430 


1895 


426 


1894 


430 


1895 


426 


1894 


430 


1895 


426 


1894 


430 


1895 


426 


1894 


430 


1895 


426 


1894 


430 


1895 


426 


1894 


430 


1895 


426 


1895 


319 


1892 


610 


1890 


1103 


1890 


1108 


1891 


736 


1894 


375 


1890 


1123 


1894 


414 


1890 


1134 


1894 


431 


1891 


737 


1891 


738 
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Subject. 




Stone — Continued , 

Bluestone, New York, North River— Continued. 

Transverse tests 

Do 

Tabulation 

Do 

Building, from West Viiginia, Parkersbuig, compression tests. . 
Calcite, Idaho — 

Chemical analysis 

Compression test 

Cement rock — 

Analysis, chemical 

Compression tests 

Firestone, Iowa, Johnson County, compression test 

Freestone, Haverstraw, N. Y. — 

Comprassion tests 

Diagrams 

Pier, 3 cubes 

Pier, cube and cement prisms 

Tabulation 

Freestone, Kanawha, Va. — Compression tests 

Granite — 

Arkansas, Braddock quarries near Little Rock — 

Coefficient of expansion 

Comparative strength, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Location of auany 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

California, Exeter, Tulare County — 

Analysis, chemical 

Coefficient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature 

Location of quarry 

Shearing test 

Transverse test 

Tabulation, general 

Connecticut, Branford, pink — 

Coefficient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature — 

Do - 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

Do 



1890 
1891 
1890 
1891 
1909 

1894 
1894 

1901 
1901 
1894 

1884 
1884 
1884 
1884 
1884 
1884 



1895 



Page. 



1125 
731 

1134 

734 

971, 972 

429 
466 

474 
615 
461 

216 
243 
233 
159 
213, 243 
235 



418 



1895 


319 


1895 


329 


1895 


322 


1895 


341 


1895 


325 


1895 


341 


1895 


409 


1895 


393 


1895 


321 


1895 


426 


1895 


425 


1895 


418 


1895 


330 


1895 


322 


1895 


325 


1895 


410 


1895 


394 


1895 


426 


1894 


430 


1895 


419 


1894 


387 


1894 


433 


1895 


322 


1894 


394 


1895 


348 


1894 


375 


1895 


325 


1894 


393 


1895 


348 


1894 


426 


1895 


395 


1895 


321 


1894 


430 


1895 


427 
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Subject. 



Year. 



Page. 



Stone — Continued . 

Granite — Continued. 
Georgia — 

Lithonia, compression tests 

Stone Mountain — 

Coefficient of expansion 

Compression tests 

Transverse test 

Maine — 

Frankfort, Mount Waldo quarries — 

Analysis, chemical 

Compression tests — 

Black granite, compressed surfaces faced with 

plaster of Paris 

With plaster of Paris and felt cushions 

Milbridge, "Wiite Rock Mountains- 
Coefficient of Expansion 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Location of auarry 

Modulus of elasticity 

Shearing test 

Transverse tests 

After different temperatures 

Tabulation, general , 

Massachusetts — 
Cape Ann — 

Analysis, chemical 

Coefficient of expansion 

Tabulation 

Compression test 

Do 

Hot, 720° F 

Expansion, due to repeated changes of temperature. . 

Do 

Heat, transmission of 

Do 

Modulus of elasticity 

Tabulation 

Shearing test .* 

Transverse test 

Tabulation 

Milford, pink and pinkish white — 

CoeflBcient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature. . 

Do 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Shearing tests 

Transverse tests 

Do 

Tabulation, general 

Do : 



1897 

1897 
1897 
1897 



1900 



1900 
1900 

1895 

1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 



1892 
1890 
1890 
1891 
1892 
1892 
1894 
1895 
1891 
1892 
1890 
1890 
1891 
1890 
1890 

1894 
1895 
1894 
1894 
1895 
1894 
1895 
1894 
1895 
1894 
1895 
1894 
1894 
1895 
1894 
1895 



333 

332 
331 
331 



1120 



1119 
1120 

418 

319 
329 
322 
344 
325 
344 
409 
393 
321 
426 



610 

1105 

1108 

736 

607 

607 

433 

322 

738 

611 

1130 

1134 

737 

1133 

1134 

430 
419 
387 
433 
322 
•396 
350 
375 
325 
395, 399 
350 
426 
424 
395 
430 
427 
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Subject. 




Stone — Continued. 

Granite — Continued . 

Massachusetts — Continued . 
Quincy — 

Analysis, chemical 

Coefficient of expansion 

Tabulation 

Compression tests , 

Hot, 440° F 

Modulus of elasticity 

Do 

Tabulation 

Shearing test , 

Transverse tests 

Tabulation 

Do 

Rockport, Pigeon Hill Granite Co., gray — 

Compression tests 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

Tabulation, general 

Worcester — 

Analysis, chemical 

Coefficient of expansion 

Tabulation 

Compression test 

Heat, transmission of 

Modulus of elasticity 

Do 

Tabulation 

Shearing test 

Transverse tests 

Do 

Do 

Tabulation 

Do 

Minnesota — 

Ortonville, compression tests 

Rockville, mottled — 

Analysis, chemical 

Coemcient of expansion 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Tabulation, general 

Transverse tests 

After different temperatures 

Tabulation 

Sioux Falls, red — 

Analysis, chemical 

Coefficient of expansion 

Comparative strengths, compression, transverse, and 
shearing tests 

8479a— 13 14 



Page. 



1892 
1890 
1890 
1891 
1892 
1890 
1891 
1890 
1891 
1890 
1890 
1891 

1894 
1894 
1894 
1894 
1894 
1894 

1892 
1890 
1890 
1891 
1891 
1887 
1890 
1890 
1891 
1887 
1890 
1891 
1890 
1891 

1894 

1895 
1895 

1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 



610 
1104 
1108 

736 

607 
1128 

735 
1134 

737 
1129 
1134 

734 

388 
375 
400 
426 
424 
430 

610 

1104 

1108 

736 

738 

973 

1126 

1134 

737 

974 

1127 

732 

1134 

734 

460 

425 

418 

319 
330 
322 
345 
325 
345 
410 
427 
394 
321 



1895 
1895 

1895 



425 

418 

319 
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Subject. 



Stone — CJontinued. 

Granite — Continued. 

Minnesota — Continued . 

Sioux Falls, red — Continued. 

Compression tests, gray granite 

Compression tests, red granite 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

New Hampshire — 

Concord, compression tests 

Troy, gray— 

Anahrsis, chemical 

Coefficient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature 

Do 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

Do t 

North Carolina, Asheville — 

Compression tests 

Rhode Island, Westerlv — 

Analysis, chemical 

Compression tests 

Virginia — 

Broad Rock, Chestei^eld County, light — 

Analysis, chemical 

Coefficient of expansion 

Compression test 

Expansion, due to repeated changes of temperature 

Location of quarry 

Shearing test 

Transverse 

Tabulation, general 

Korah station, light — 

Anahrsis, chemical 

Coefficient of expansion 

Compression test 

Expansion, due to repeated changes of temperature 

Location of quarry 

Shearing test 

Transverse test 

Tabulation, general 

Washington, Snoqualmie district 

Compression test 

Location unknown, red, compression test 




Page. 



1895 


331 


1895 


331 


1895 


322 


1895 


346 


1895 


325 


1895 


346 


1895 


411 


1895 


395 


1895 


321 


1895 


427 


1896 


632 


1894 


429 


1894 


430 


1895 


419 


1894 


387 


1894 


433 


1895 


322 


1894 


398 


1895 


347 


1894 


375 


1895 


325 


1894 


397 


1895 


347 


1894 


426 


1895 


395 


1895 


321 


1894 


430 


1895 


427 


1905 


421 


1907 


367 


1907 


367 


1895 


425 


1895 


418 


1895 


329 


1895 


322 


1895 


325 


1895 


409 


1895 


393 


1895 


426 


1895 


425 


1895 


418 


1895 


330 


1895 


322 


1895 


325 


1895 


410 


1895 


394 


1895 


426 


1909 


971, 972 


1894 


467 


1899 


850 
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Subject. 




Stone — Continued. 

Gypsum, Iowa, Fort Dodge, compression test 

Jasper — 

Minnesota, Sioux Falls — 

Analysis, chemical 

Compression test 

Location of quarry 

Tabulation, general 

South Dakota, compression test 

Lava stone, Colorado, Denver — 

Analysis, chemical 

Compression test 

Lime Rock, Florida — 

Absorption of water 

Compression tests 

Limestone — 

Cubic compression 

Compression tests, after cubic compression 

Alabama, Rockwood, oolitic — 

Analysis, chemical 

Coefficient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature 

Location of quarry 

Shearing test 

Transverse test 

Tabulation, general 

Arkansas, Batesville, compression test 

Beaver, Carroll County — 

Analysis, chemical 

Coefficient of expansion : . . 

Comparative strength, compressive, transverse and 

shearing tests 

Compression tests 

Compression test after having been subjected to 

hydrostatic pressure 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

Indiana, Bedford, Washington County, blue oolitic — 

Analysis, chemical- 

Coefficient of expansion 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compressed in hydrostatic cylinder 

Compression tests 

After having been subjected to hydrostatic pres- 
sure 

Expansion, due to repeated changes of temperature. . . 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 



1894 



Page. 



461 



1895 


425 


1895 


331 


1895 


325 


1895 


427 


1894 


463 


1894 


429 


1894 


464 


1894 


456 


1894 


456 


1898 


670 


1898 


670 


1895 


425 


1895 


421 


1895 


334 


1895 


322 


1895 


325 


1895 


413 


1895 


400 


1895 


429 


1894 


463 


1895 


425 


1895 


421 


1895 


320 


1895 


333 


1898 


670 


1895 


322 


1895 


368 


1895 


325 


1895 


368 


1895 


412 


1895 


400 


1895 


321 


1895 


429 


1895 


425 


1895 


421 


1895 


320 


1898 


669 


1895 


334 


1898 


670 


1895 


322 


1895 


373 


1895 


325 


1895 


373 


1895 


413 


1895 


401 


1895 


321 


1895 


430 
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Subject. 



Stone — Continued. 

Limestone — Continued. 

Indiana, Bedford, Washington County, buff oolitic — 

Analysis, chemical 

Coefficient of expansion 

Tabulation 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Location of quarry 

Do 

Modulus of elasticity 

Tabulation 

Shearing tests 

Do 

Transverse tests 

Do 

Tabulation 

Tabulation, general 

Indiana limestcme — 

Coefficient of expansion 

Do 

Tabulation 

Compression test 

Expansion, due to repeated changes of temperature . . . . 

Tabulation 

Modulus of elasticity 

Location of quarry 

Shearing tests 

Transverse test 

Tabulation 

Iowa — 

Cedar Valley, compression test 

Crowley*s, mottled, compression test 

Hutcherson, blue, compression test 

Iowa State quarry, compression test 

Johnson County, compression test 

Kansas — 

Fort Riley— 

Coefficient of expansion 

Expansion, due to repeated changes of temperature. 

Location of quarry 

Shearing tests 

Transverse test 

Tabulation, general 

Junction City — 

Analysis, chemical 

Compression tests 

Location of quarry 

Tabulation, general 

Kentucky — 

Bowling Green, oolitic — 

Coefficient of expandon 

Comparative strengths, compressive, transverse, and 
shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. 



Year. 



1895 

1895 
1894 
1895 
1895 



Page. 



1892 


610 


1895 


425 


1890 


1099 


1890 


1108 


1895 


322 


1891 


736 


1895 


334 


1895 


322 


1895 


371 


1894 


375 


1895 


325 


1890 


1109 


1895 


371 


1890 


1134 


1891 


737 


1895 


413 


1891 


725 


1895 


401 


1891 


734 


1895 


430 


1890 


1100 


1894 


431 


1890 


1108 


1891 


736 


1894 


433 


1890 


1134 


1890 


1110 


1894 


375 


1891 


737 


1891 


726 


1891 


734 


1894 


461 


1894 


461 


1894 


461 


1894 


461 


1894 


461 


1895 


421 


1895 


322 


1895 


325 


1895 


412 


1895 


399 


1895 


429 


1895 


425 


1895 


333 


1895 


325 


1895 


429 



421 

320 
458 
334 
322 
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Subject. 




Stone — Continued . 

Limestone — Continued. 
Kentucky — Continued. 

Bowling Green, oolitic — Continued. 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity -. 

Shearing tests 

Transverse tests ^ 

After different temperatures 

Tabulation, general 

Christian County, oolitic, compression test 

Mount Vernon — 

Analysis, chemical 

Coefficient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature. 

Do 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Shearing tests *. 

Transverse tests 

After different temperatures 

Tabulation, general 

Do 

Michigan, Kelly Island, Lake Erie, compression tests 

Minnesota, Kasota, compression test 

Wasioja — 

Analysis, chemical 

Coefficient of expansion 

Compression tests, buff and gray 

Expansion, due to repeated changes of temperature. 

Location of quarry 

Shearing tests, buff and gray 

Transverse tests 

Tabulation, general 

Missouri, Carthage, compression tests 

New York, Buffalo, "Yammerthal Flints- 
Compression tests 

Shearing tests 

Transverse tests 

Vermont, Isle La Motte — 

Analysis, chemical 

Coemcient of expansion 

Comparative strengths, compression, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

Lithographic, United States Geological Survey, compression test. 



Page. 



1895 


370 


1895 


325 


1895 


370 


1896 


413 


1895 


400 


1895 


321 


1895 


429 


1894 


458 


1894 


429 


1894 


431 


1895 


421 


1894 


388 


1894 


433 


1895 


322 


1895 


413 


1895 


367 


1894 


375 


1895 


325 


1894 


411 


1895 


367 


1894 


427 


1895 


399 


1895 


321 


1894 


431 


1895 


429 


1892 


609 


1894 


460 


1895 


425 


1895 


421 


1895 


333 


1895 


322 


1895 


325 


1895 


412 


1895 


399 


1895 


429 


1900 


1115 


1899 


849 


1899 


850 


1899 


849 


1895 


425 


1895 


420 


1895 


320 


1895 


332 


1895 


322 


1895 


366 


1895 


325 


1895 


366 


1895 


411 


1895 


398 


1895 


321 


1895 


429 


1907 


370 
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Subject. 



Stone — Continued. 
Marble — 

Cubic compression 

Comraession tests after cubic compression 

Arizona, Freidman, light drab 

Arkansas, St. Joe, Searcy County, fossiliferousand chocolate- 
colored — 

Analysis, chemical 

Coemcient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature — 

Expansion, lateral, under direct compression 

Location of auarry 

Modulus of elasticity 

Transverse tests 

After different temperatures 

Tabulation, general 

Geoigia — 

Marble Hill, white — 

Coefficient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature. 

Do 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Shearing tests 

Transverse tests 

Tabulation, general 

Do 

Tate, Cherokee quarry, white clouded with gray — 

Coefficient of expansion .' 

Do 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Shearing test - 

Transverse test 

Tabulation, general 

Do 

Tate, Creole <][uarry, white clouded with gray — 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Shearing test 

Transverse test 

Tabulation, general 

Do 



Year. 



Page. 



1898 


670 


1898 


670 


1907 


369 


1895 


425 


1895 


420 


1895 


332 


1895 


322 


1895 


360 


1895 


325 


1895 


359 


1895 


396 


1895 


321 


1895 


428 


1894 


431 


1895 


420 


1894 


387 


1894 


433 


1895 


322 


1894 


407 


1895 


362 


1894 


375 


1895 


325 


1894 


406 


1895 


362 


1894 


426 


1895 


397 


1894 


431 


1895 


428 


1894 


431 


1895 


420 


1894 


388 


1894 


433 


1894 


403 


1895 


365 


1894 


375 


1895 


325 


1894 


402 


1895 


365 


1894 


427 


1895 


398 


1894 


431 


1895 


428 


1894 


388 


1894 


433 


1894 


402 


1895 


364 


1894 


375 


1895 


325 


1894 


401 


1895 


364 


1894 


427 


1895 


398 


1894 


430 


1895 


428 
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Subject. 




Stone — Continued. 

Marble — Continued. 
Geoma — Continued . 

Tate, Etowah quarry, pink — 

Compression tests 

After having been subjected to hydrostatic 

pressure 

Expansion, lateral, under direct compression 

Location of quarry 

Do 

Modulus of elasticity 

Shearing test 

Transverse test 

Tabulation, general 

Do 

Tate, Kennesaw quarry, white — 

Compression tests 

After having been subjected to hydrostatic 

pressure 

Expansion, lateral, under direct compression 

Location of quarry 

Do 

Modulus of elasticity 

Shearing test 

Transverse tests 

After different temperatures 

Tabulation, general 

Do 

Massachusetts — 
Lee — 

Anahrsis, chemical 

Coefficient of expansion 

Do 

Tabulation 

Compression test 

Expansion, due to repeated changes of temperature. 

Location of quarry 

Modulus of elasticity 

Tabulation 

Shearing test 

Transverse test 

Do 

Tabulation 

Do 

Lynnfield, Verd, antique marble — 

Modulus of elasticity Vol. Ill . . 

. Minnesota, Faribault, compression test 

New York — 

De Kalb, St. Lawrence County, white — 

Analysis, chemical 

Coefficient of expansion ^ 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarrjr ' 

Modulus of elasticity 

Transverse tests 

After different temperatures 

Tabulation, general 



Page. 



1894 


388 


1898 


670 


1898 


670 


1894 


404 


1894 


375 


1895 


325 


1894 


403 


1894 


427 


1895 


398 


1894 


431 


1895 


428 


1894 


388 


1898 


670 


1898 


670 


1894 


405 


1894 


375 


1895 


325 


1894 


405 


1894 


427 


1895 


398 


1895 


321 


1894 


431 


1895 


428 


1892 


610 


1890 


1101 


1894 


431 


1890 


1108 


1891 


736 


1894 


433 


1894 


375 


1890 


1113 


1890 


1134 


1891 


737 


1890 


1115 


1891 


727 


1890 


1134 


1891 


734 


1881 


251, 263 


1894 


460 


1895 


425 


1895 


420 


1895 


332 


1895 


322 


1895 


361 


1895 


325 


1895 


361 


1895 


397 


1895 


321 


1895 


428 
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Subject. 




Stone — Continued. 

Marble— Continued. 

New York — Continued. 

Tuckahoe, white crystalline — 

Coefficient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarry 

Do 

Modulus of elasticity 

Shearing tests 

Transverse test 

Tabulation, general 

Tennessee, compression tests of cubes 

Vermont — 

Mountain, dark — 

Coefficient of expansion 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Tabulation, general 

Transverse tests 

After different temperatures 

Rutland, blue — 

Analysis, chemical 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

Tabulation, general 

Rutland, white — 

Analysis, chemical 

Coefficient of expansion . . 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

•Transverse tests • 

After different temperatures 

Tabulation, general 

Sutherland Falls- 
Analysis, chemical 

Coefficient of expansion 

Comparative strengths, compressive, transverse, 

and shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. . 

Expansion, lateral, under direct compression 

Location of quarry 



1894 


431 


1894 


387 


1894 


433 


1894 


409 


1894 


375 


1895 


325 


1894 


408 


1894 


426 


1895 


397 


1894 


431 


1900 


1112 



1895 



Page. 



419 



1895 


320 


1895 


331 


1895 


322 


1895 


357 


1895 


325 


1895* 


357 


1895 


411 


1895 


427 


1895 


396 


1895 


321 


1895 


425 


1895 


320 


1895 


331 


1895 


355 


1895 


325 


1895 


355 


1895 


411 


1895 


396 


1895 


427 


1895 


425 


1895 


419 


1895 


320 


1895 


331 


1895 


322 


1895 


353 


1895 


325 


1895 


352 


1895 


411 


1895 


396 


1895 


321 


1895 


427 


1895 


425 


1895 


420 


1895 


320 


1895 


331 


1895 


322 


1895 


358 


1895 


325 
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Subject. 




Stone — Continued. 

Marble— Continued. 

Vermont — Continued . 

Sutherland Falls — Continued. 

Modulus of elasticity, Vol. Ill 

Do 

Shearing tests 

Trant verse tests 

Alter different temperatures 

Tabulation, general 

Miscellaneous — 

Analysis, chemical 

Coemcient of expansion 

Tabulation 

Compression test 

Tested hot at about 435° F 

Modulus of elasticity 

Tabulation 

Shearing tests 

Transmission of heat 

Transverse tests , 

Do 

Tabulation 

Do 

Vermont Marble Co. , compression tefcts 

Washington, Roche Harbor, San Juan Coimty, com- 
pression tests 

Snoqualmie district, compression test 

Tacoma, compression tests 

Columbian Marble Co. — 

Analysis, chemical 

Compression tests 

Quartzite, Minnesota, Luveme, compression test 

Rock, site of Roosevelt Dam, Ariz. — 

Chemical analysis 

Compression test 

Rubble rock, Iowa, Stone City, compression test 

Sandstone — 

Alabama, Jasper, Walker Coimty, blue — 

Analysis, chemical 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Location of quarrj'^ 

Shearing test 

Transverse tests 

Tabulation, general 

Arkansas — 

Cabin Creek, Johnson County, blue — 

Analysis, chemical 

Coefficient of expansion 

Comparative strengths, compressive, transverse, 

ana shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. . 

Expansion, lateral, under direct compression 

Location of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After ditierent temperatures 

Tabulation, general 



Page. 



1881 
1895 
1895 
1895 
1895 
1895 

1894 
1890 
1890 
1891 
1892 
1890 
1890 
1891 
1891 
1890 
1891 
1890 
1891 
1903 

1894 
1894 
1905 

1903 
1903 
1894 

1906 
1906 
1894 



1895 

1895 
1895 
1895 
1895 
1895 
1895 



1895 
1895 

1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 



253 
358 
411 
396 
321 
428 

610 

1100 

1108 

736 

608 

nil 

1134 
737 
738 

1112 
726 

1134 
734 
548 

467 
467 
425 

548 
548 
460 

631 
631 
461 



425 

320 
335 
325 
414 
402 
431 



425 
422 

320 
336 
323 
382 
325 
382 
415 
403 
321 
431 
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Subject. 




Stone — Continued. 

Sandetone — Continued. 
Arkansas — Continued. 

Fort Smith, Sebastian County — 

Coefficient of expansion 

Comparative strengths, compressive, transverse, 

and shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature . . 

Expansion, lateral, under direct compiesnon 

Location of quany 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

Galifomia, Piedmont quarry, Alameda County, blue — 

Anahrsis , chemical 

Coeflncient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature 

Looition of quarry 

Shearing tests 

Transverbe test 

Tabulation, general 

Connecticut — 

Crmnwell, Middlesex County, brown — 

Analysis, chemical 

Coefficient of expansion 

Comparative strengths, compressive, transverse, and 

shearing tests 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

lyocation of quarry 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation , general 

Portland, red — 

Anahrsis, chemical 

Coefficient of expansion 

Tabulation 

Compression test 

Modulus of elasticity 

Tabulation 

Shearing test 

Transmission of heat 

Transverse test 

Tabulation 

Engineer Corps, used at Green River, compression tests 

Idiuio, Pocatello, compression test 

Indian Territory, Dawson — 

Analyses, chemical 

Compression test 

Kansas, Kedfield, Bourbon County, "Bandera," blue — 

Analysis, chemical 

Coefficient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature 

Location of quarry 

Shearing tests 



Page. 



1895 

1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 

1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 



1895 
1895 

1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 
1895 

1892 
1890 
1890 
1891 
1890 
1890 
1891 
1891 
1891 
1891 
1893 
1894 

1906 
1906 

1895 
1895 
1895 
1895 
1895 
1895 



422 

320 
336 
323 
383 
326 
383 
415 
403 
321 
431 

425 
423 
337 
323 
326 
416 
404 
431 



425 
421 

320 
335 
323 
375 
325 
375 
414 
401 
321 
430 

610 

1102 

1108 

736 

1119 

1134 

737 

738 

729 

734 

335 

466 

631 
631 

425 
423 
336 
323 
326 
415 
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Subject. 



Stone — Continued. 

Sandstone — Continued. 

Kansas, Redfield, Bourbon County, "Bandera," blue — Con. 

Transverse test ,. 

Tabulation, general 

Kentucky, Carrey ville, compression test 

Maryland, PotomaCj red — 

Analysis, chemical 

Coefficient of expansion 

Do 

Tabulation 

Compression tests 

Location of auarry 

Modulus of elasticity 

Tabulation 

Expansion, due to repeated changes of temperature 

Shearing; test 

Transmission of heat 

Transverse tests 

Do 

Tabulation 

Do 

Massachusetts, East Longmeadow — 
Kibbe quarry, red — 

Coefficient dl expansion 

Do 

Corapreasion tests 

Expansion, due to repeated changes of temperature 

Do. 

Expansion, latetal, under direct comiMPession 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do..... 

Do 

Shearing tests 

Transverse tests 

Do..... 

After different temperatures 

Tabulation, general 

Do 

Maynard quarry, red — 

Coefficient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature 

Do. 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Shearing tests 

Transverse tests 

Tabulation, general 

Do 

Worcester quarry — 

Coefficient of expansion 

Do 

Compression tests 

Expansion, due to repeated changes of temperature 

Do 



Year. 



Page. 



1895 


404 


1895 


431 


1894 


458 


1892 


610 


1890 


1101 


1894 


432 


1890 


1108 


1891 


736 


1894 


375 


1890 


1116 


1890 


1134 


1894 


433 


1891 


737 


1891 


738 


1890 


1118 


1891 


728 


1890 


1134 


1891 


734 


1894 


432 


1895 


422 


1894 


387 


1894 


433 


1895 


323 


1894 


419 


1895 


378 


1894 


375 


1895 


325 


1887 


971 


1894 


418 


1895 


378 


1894 


426 


1887 


974 


1895 


402 


1895 


321 


1894 


432 


1895 


430 


1894 


432 


1895 


422 


1894 


387 


1894 


433 


1895 


323 


1894 


417 


1895 


380 


1894 


375 


1895 


325 


1894 


416 


1895 


380 


1894 


426 


1895 


402 


1894 


432 


1895 


430 


1894 


432 


1895 


421 


1894 


387 


1894 


433 


1895 


323 
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Subject. 




Stone — Continued. 

Sandstone — Continued. 

Massachusetts, East Longmeadow— Continued. 
Worcester quarry — Continued, 

Expansion, lateral, under direct compression 

Do 

Location of quarry 

Do 

Modulus of elasticity 

Do 

Do 

Shearing tests 

Transverse tests 

Do 

After different temperatures 

Tabulation , general 

Do 

Minnesota — 

Duluth, brownstone, compression tests 

Frontinac, light drab, compression test 

Mankato, light yellow, compression test 

Mantorville, light drab, compression test 

. Pine County, Kettle River quarry, salmon — 

Analysis, chemical. 

Coefficient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature. 

-^ Location of quarry 

Shearing tests ^ 

* ^ Transverse test 

Tabulation, general 

Ohio- 
Analysis, chemical. 

Coefficient of expansion 

Tabulation 

Compression tests 

Hot at 435° F 

Modulus of elasticity 

Do 

Tabulation 

Shearing test 

Transmission of heat 

Transverse tests 

Do 

Tabulation 

Oregon — 

Chitwood — 

Analysis, chemical 

Compression test 

Coos County, Coquille River quarry, blue — 

Analysis, chemical 

Compression tests 

Location of quarry 

Shearing test 

Tabulation, general 

Douglas County, Cooper quarry, bluish gray — 

Analysis, chemical. 

Coefficient of expansion 

Do... 

Compression tests .' 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Do 



Page. 



1894 


421 


1895 


376 


1894 


375 


1895 


325 


1887 


970 


1894 


420 


1895 


376 


1894 


426 


1887 


974 


1895 


402 


1895 


321 


1894 


432 


1895 


430 


1894 


460 


1894 


460 


1894 


460 


1894 


460 


1895 


425 


1895 


422 


1895 


335 


1895 


323 


1895 


325 


1895 


414 


1895 


403 


1895 


431 


1892 


610 


1890 


1102 


1890 


1108 


1891 


736 


1892 


608 


1887 


972 


1890 


1120 


1890 


1134 


1891 


737 


1892 


611 


1887 


974 


1891 


729 


1891 


734 


1897. 


333 


1897 


333 


1895 


425 


1895 


337 


1895 


326 


1895 


416 


1895 


431 


1894 


429 


1894 


432 


1895 


423 


1894 


389 


1894 


433 


1894 


415 


1895 


385 
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Subject. 




Stone — Continued . 

Sandstone — Continued . 
Oregon^I/ontinued . 

Douglas County, Cooper quarry, bluish gray — Contd. 

Location of auarrjr 

Modulus of elasticity 

Do 

Shearing tests 

Do 

Transverse test 

Tabulation, general 

Do 

Portland — 

Compression test 

Modulus of elasticity 

Red, location unknown, transmission of heat , 

South Dakota — 

Black Hills, pink, compression tests 

Evans quarry, buff, compression test 

Lem Creek quarry, pink — 

Analysis, chemical 

Compression tests 

Mount Lookout, light red, compression test 

Washington — 

Chuckanut, blue — 

Analvsis, chemical 

Coefficient of expansion 

Comparative compressive, transverse, and shearing 

strengths 

Compression tests 

Expansion, due to repeated changes of temperature 

Expansion, lateral, under direct compression 

Location of auaixjr 

Modulus of elasticity 

Shearing tests 

Do 

Transverse tests 

After different temperatures 

Tabulation, general ....'. 

Do 

Olympia, Olympia cjuarry, blue — 

Analysis, chemical. 

Coefficient of expansion 

Do.. 

Comparative strengths, compressive, transverse, 

and shearing tests 

Compression tests 

Tabulation 

Expansion, due to repeated changes of temperature 

Do ., 

Expansion, lateral, under direct compression 

Location of quarry 

Do 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

Pierce Count>^, Pittsburg quarry, light gray — 

Compression test 

Location of quarry 

Tabulation 



Page. 



1894 


375 


1894 


415 


1895 


384 


1894 


427 


1895 


416 


1895 


404 


1894 


431 


1895 


431 


1907 


368 


1907 


363 


1891 


738 


1894 


463 


1894 


463 


1894 


429 


1894 


463 


1894 


463 


1894 


429 


1895 


423 


1895 


320 


1894 


389 


1895 


323 


1895 


386 


1895 


326 


1895 


386 


1894 


427 


1895 


417 


1895 


405 


1895 


321 


1894 


432 


1895 


431 


1894 


429 


1894 


432 


1895 


423 


1895 


320 


1894 


389 


1894 


432 


1894 


433 


1895 


323 


1895 


385 


1894 


375 


1895 


326 


1895 


385 


1895 


416 


1895 


405 


1895 


321 


1895 


431 


1895 


338 


1895 


326 


1895 


432 
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Subject. 




Stone — Continued . 

Sandstone — Continued . 

Wa8liing;ton — Continued. 

Tenino, Thurston County, blue — 

Analysis, chemical 

Coemcient of expansion 

Compression tests 

Expansion, due to repeated changes of temperature. 

Expansion, lateral, under direct compression 

Location of quarrj^ 

Modulus of elasticity 

Shearing tests 

Transverse tests 

After different temperatures 

Tabulation, general 

West Virginia — 

Compression tests — 

Alderson, brown 

Do 

Elkins, buff.. 

Do 

Gassaway, buff, green, and gray 

Do 

George's Creek Coal & Iron Co., buff and gray 

Hundred, buff 

Kanawha County, freestone 

Kings Creek Quarry Co., buff and gray 

Murray ville, buff 

Parkersburg v 

Philippi, buff 

Underwood — 

Blue 

Brown 

Wetzel County, buff and gray 

lYaprock, used in the manufacture of concrete, compression tests 

Volcanic, Idaho, Bear Lake, compression test 

Storer, on crystallization of alloys Vol. I. . 

Strength, metals generally: 

Effect on, of errors in determining diameter of specimens . . Vol. I . . 
Method of determining, for — 

Compressive tests Vol. I. . 

Do VoLII.. 

Tensile tests Vol. I. . 

Do VoL II.. 

Torsional tests. Vol. I . . 

Do , VoL II.. 

Transverse tests Vol. II. . 

Strength at rupture, ductile metals Vol. I . . 

Stress diagrams, torsional tests Vol. I.. 

Stress diagrams, torsional tests, tool steel Vol. II . . 

Stress elevation of, limit. {See Iron, wrought.) 

Stress in extreme fiber, method of computing for transverse 

tests Vol. II. . 

Stress, proof. {See Proof stress.) 

Stressing, rate of, effect upon properties of alloys of copper and 

zinc Vol. II. . 

Sulphur in alloys or copper, anal^Eis to determine Vol. I. . 

Sulphur in iron and steel, analysis of Vol. I. . 

Sulphur in iron, wrought, effect on properties of Vol. I. . 

Swivels. (<See Chains, shackles, and swivels.) 



Page. 



1895 


425 


1895 


424 


1895 


337 


1895 


323 


1895 


387 


1895 


326 


1895 


387 


1895 


417 


1895 


405 


1895 


321 


1895 


432 


1908 


288 


1909 


972, 973 


1908 


286 


1909 


977 


1908 


286 


1909 


976 


1908 


288 


1908 


287 


1884 


235 


1908 


286 


1908 


287 


1908 


288 


1908 


288 


1909 


975 


1909 


974 


1908 


287 


1898 


577 


1894 


466 


1881 


490 


1881 


29 


1881 


315 


1881 


33 


1881 


25,298 


1881 


565 


1881 


304 


1881 


573 


1881 


10 


1881 


298 


1881 


303 


1881 


611 



1881 



1881 
1881 
1881 
1881 



218 



28 
265 
247 
231 
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Subject. 



T. 

Tantams, manufacture of Vol. I. , 

Temperature of alloys, melting point Vol. I. 

Temperature of casting, alloys, copper and tin Vol. I. . 

Temperature of casting, alloys, copper and zinc Vol. II . 

Temperature tests. (See Iron and steel.) 

Tempering, effect upon density of steel Vol. I . , 

Tempering of tool steel. {See Steel, tool.) 

Tempering and annealing. {See Annealing and tempering.) 

Tempering and annealing: 

Effect on density of alloys Vol. I. 

Effect on density of copper Vol. I. 

Effect on density of steel Vol. I. 

Tempering, annealing, and compression. {See Annealing, tempering, 

and compression.) 
Tempering, annealing, and impact. {See Annealing, tempering, and 

impact.) 
Tempering, impact, and annealing. {See Annealing, tempering, and 

impact.) 
Tempering, impact, and annealing. {See Impact, tempering, and 
' annealing.) 

Tempering and impact. {See Impact and tempering.) 
Testmg laboratory, Watertown Areenal: 

Apparatus, testing, thrust shaft, ball bearing 

Comparator 

Equipment 

Extensometers 

Impact machine 

Inclinometer 

Laying-off punches 

Micronometer carriage 

Micronometers ^ 

Repeated stress machine 

Test levers 

Vernier 

Weighing scale and gauges 

100,000 pounds Emery testing machine 

800,000 pounds Emery testing machine - 

Testing machines. {See Machines, testing.) 

Thermo-electric pyrometer Vol. I. 

Thurston: 

Autographic torsional testing machine Vol. I . 

Experiments on alloys Vol. I. 

Experiments on alloys of copper and zinc Vol. II . 

Experiments on elastic limit of iron and steel and methods for 
raising it Vol. I . 

Experiments on flow of metals Vol. I . 

Experiments on increasing strength of iron, wrought Vol. I. 

Experiments on rate of set in metals Vol. I . 

Experiments on strength of metals as affected by rate of distor- 
tion : Vol . I . 

Model for strength of alloys Vol. I . 

Model for strength of alloys of copper, tin, and zinc Vol. II. 

Torsional testing machine : Vol. II . 



Year. 



1881 


521,532, 




534 


1881 


484 


1881 


322 


1881 


5,38 



1881 



1881 
1881 
1881 



Page. 



519 



520 
521 
520 



1906 
1906 


20 
21 


1906 


12 


1906 


24 


1906 


18 


1906 


27 


1906 


30 


1906 


22 


1906 


28 


1906 


19 


1906 


23 


1906 


30 


1906 


24 


1906 


17 


1906 


14 


1881 


519, 522 


1881 


302 


1881 


3 


1881 


4,133 


1881 


455 


1881 


457 


1881 


10 


1881 


465 


1881 


457 


1881 


3 


1881 


133 


1881 


572 
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Subject. 




Tin: 

Banca and Queensland — 

Analysis of Vol. I . 

Tests of— 

Methods usad Vol. I . 

Remarks on '. Vol. I . 

Results of, average Vol. I . 

Tensile, results Vol; I . 

Torsional, results Vol. I . 

Transverse, results Vol. I . 

Cast, tests — 

Compressive, complete data Vol. I . 

Tensile, complete data, first series Vol. I . 

Transverse — 

Complete data, first series Vol. I . 

Complete data Vol. I . 

Impact tests on 

Planing, experiments on ^.. Vol. II . 

Queensland, tests — 

Tensile, complete data Vol. I. 

Torsional, compete data Vol. I - 

Set in, experiments to determine Vol. I. 

(See Metals, miscellaneous, ordnance.) 

Tin and copper in alloys, analysis of Vol. I - 

Tin, copper, and zinc m alloys, analysis of Vol. I - 

Tobin bronze, composition and properties of Vol . II . 

Tools: 

Cylindrical, cuttings from Vol. II . 

For cutting tests Vol. II . 

Inclination of, effect on cutting Vol. II . . 

Intermittent action of Vol. II . 

Method of weighing Vol. II . . 

Molding of, cutting upon Vol. II . . 

Planing, shape of Vol. II . , 

Sharpness of, effect on the cutting Vol. II. 

Tests of, cutting Vol. II . . 

Wear of, method of determining Vol. II . 

(See Steel, tool.) 

Torq^ue in drilling, method of determining Vol. II . . 

Torsion, coefficient of, method of determining for torsional 

tests Vol. II. . 

Torsion, modulus of, method of determining for torsional tests, 

Vol.11.. 
Tresca, experiments on planing of metals Vol. II. . 

U. 

Uchatius: 

Experiments on bronze Vol. I 

Experiments on properties of bronze Vol. I 

Method of determining hardness of bronze Vol. I 

Method of increasing strength of bronze Vol. II 

Ure, method of determining specific gravity of alloys Vol. I 

W. 

Wade: 

Experiments on bronzes Vol. I . 

Method of determining hardness of bronzes Vol. I , 

Washington Navy Yard: 

Experiments on iron at Vol. I . 

Experiments on tool steel Vol. I . 

Vol. II. 

Testing machines at Vol. I . 

Tests of tool steel at Vol. II . 



Page. 



1881 

1881 
1881 
1881 
1881 
1881 
1881 

1881 
1881 

1881 
1881 
1899 
1881 

1881 
1881 
1881 

1881 
1881 
1881 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1881 

1881 

1881 
1881 



1881 
1881 
1881 
1881 
1881 



1881 
1881 

1881 
1881 
1881 
1881 
1881 



365 

363 
365 
365 
364 
364 
363 

410 
402 

378, 391 
434 

881, 882 
646 

438 

439 
467 

265 
265 
140 

654 
407,408 
629 
639 
411 
626, 653 
621 
627 
407 
414 

507 

573 

574 
617 



376 
493 
492 
139 
481 



373 
492 

4 
5 

401 
4 

564 
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Subject. 



Watts, experiments on alloys Vol. I . 

Weidman and Franz, conductivity of elasticity by alloys Vol. I. 

Weights: 

Atomic, in metals Vol. I . 

Specific, in metals Vol. I . 

Welding in iron, wrought Vol. I . 

Welding iron, wroueht, without oxidation Vol. I . 

Welds in chain cable Vol. I - 

Source of weakness Vol. I . 

Wertheim: 

Alloys^ elasticity and strength of Vol. I. 

Experiments on elasticity of alloys Vol. I. 

Elasticity and strength of alloys Vol. I. 

Whitworth, planer for metals Vol. II. 

Wire. (See Brass, Copper, German Silver, Iron (galvanized), Mag- 
nesium, Rope, and Steel.) 
Woods, North American: 

Collected by agents of the Tenth Census — 

Classification by color 

Description of specimens 

Description of — 

Compression tests , 

Indentation tests 

Transverse tests *. 

Consolidated results 

Transverse, compression, and indentation tests with 

consoUdated results 

Photographs of fractures 

TABLE OF VARIETIES TESTED. 



Year. 



1883 
1883 

1883 
1883 
1883 
1883 

1883 
1883 



Page. 



1881 


479 


1881 


489 


1881 


512 


1881 


512 


1881 


231 


1881 


238 


1881 


150 


1881 


18 


1881 


509 


1881 


514 


1881 


513 


1881 


624 



642 
237 

392 
415 
237 
567 

567 
649 



Common name. 



Abies amabilis 

Abies Frazeri 

Abies grandis 

Abies nobilis , 

Alder, seaside 

Alder, speckled 

Alnus oblongifolia , 

Alnus rhombifolia 

Alnus rubra 

Amber, liquid; gum, sweet; 
Bilsted. 



Andromeda ferruginea. . . 

Anona glabra 

Arbutus Xalapensis. 

Ash, American mountain 

Adi, black 

Ash, blue ^. 

Ash, blue 

Ash, green — : 

Ash, mountain 

Ash, Oregon; ash 



Botanical name. 




Abies amabilis. . 
Abies Frazeri . . 
Abies grandis.. 
Abies nobilis. . . 
Alnus maritima. 
Alnus incana. . . 



Alnus oblongifolia (specimen 694). 

Alnus rhombifolia 

Alnus rubra 

Liquidambar styraciflua 



1 



/Andromeda ferruginea (specimen 

1033). 
Anona glabra ^ 

Arbutus Xalapensis (specimen 683) 

Pirus Americana. 

Fraxinus sambucifolia 

Fraxinus Americana, var. Texensis. 

Fraxinus quadrangulata 

Fraxinus veridis 

Pirus sambucifolia 

Fraxinus Oregana 



Ash, prickly Xanthoxylum Clava Herculis 

8479a— 18 ^15 
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1883 
1883 
1883 
1883 

1883 

1883 
1883 
1883 
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\450,584 
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TABLE OF VARIETIES TESTED— QoxiimMeA, 



Common name. 



Ash, red; ash, bastard 

Ash, water 

Ash, white 

Aspen; Quaking Asp.. 



Balsam 

Bark, Greorgia 

Bark, strong. 

BasBwood 

Bay, loblolly 

Bay, red 

Bay, red 

Bay, sweet; bay, white 

Beech 

Beech, blue; Hornbeam 

Berry, bear 

Berry, June; shad bush; serv- 
ice berry. 

Berry, sheep 

Berry, soap; wild china tree 

Berry, tallow 

Betula occidentalis 

Big tree 

Birch, canoe; birch, paper .. 

Birch, cherry; birch, black 

Birch, red; birch, river 

Birch, West Indian 

Birch, white; birch, gray 

Birch, yellow 

Bitterwood ; paradise tree 

Buckeye, Mexican 

Buckeye, Ohio 

Buckthorn 

Butternut; walnut, white 

Button tree; buttonwood 

Butt on wood, black; man- 
grove, white. 



Oatalpa 

Oatalpa, Western 

Cat's-claw 

Cedar 



Botanical name. 



Fraxinus pubescens. . 
Fraxinus platycarpa. 
Fraxinus Americana. 
Populus tremuloides. 



Abies subalpina 

Pinckneyapubens 

Bourreria Havanensis 

Tilia heterophylla 

Gordonia Lasianthus 

Persea Carolinensis 

/Persea Carolinens, var. pubescens 
(specimen 340). 

Magnolia glauca 

Fagus ferruginea 

Caprinus Carolinina 

Rhumnus Purshiana. 

Amelanchier Canadensis 




\ 



Cedar 

Cedar, Alaska; cedar, yellow 

Cedar, post, Oxford , 

Cedar, red 

Cedar, red 

Cedar, stinking 

Ced^r, white 

Cedar, white 

Cedar, white 

Celtis occidentalis, var. retic- 
ulata. 

C«©sa, Mexican 

Cherry, pigeon 

Cherry, wild 

Cherry, wild ; cherry, rum 

^'hestnut 



Viburnum Lentago 

Sapindus marginatus 

Byrsonema lucida 

Betula occidentalis 

Sequoia gigantea 

Betula papyracea 

Betula lenta 

Betula nigra 

Bursera ffummidera 

Betula alba, var. populifolia. 

Betula lutea 

Simarubra glauca 

Ungnadia speciosa 

Aesculus glabra 

Rhamnus Caroliniana 

Juglano cinerea 

Conocarpus erecta 

Laguncularia raceme sa 



} 



Catalpa bignoniodides 

Catalpa speciosa 

Acacia Greggii 

Juniperus occidentalis, var. 
jugens. 

Juniperus pachyphloea 

Chamaecyparis Nutkaensis. . 
Chamaecyparis Lawsoniana. 

Juniperus Virginiana 

Thuja gigantea 

Torreya taxif olia 

( hamaecyparis sphaeroidea . 

Libocedrus decurrens 

Thuja occidentalis « 

Celtis occidentalis reticulata. 



con- 
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Prunus Capuli 

Prunus Pennsylvanica 

Prunus emar^nata, var. mollis 

Prunus serotina 

Castanea vulgaris, var. Americana. 
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TABLE OF VARIETIES !rJS?5 7!B2)— Continued. 



Common name. 



Chestnut, Chinquapin 

Chinquapin 

Cinnamon bark 

Coffee tree, Kentucky 

Comus nutallii 

Cotton tree 

Cottonwood 

Ccttonwood 

Cottonwood 

Cottonwood 

Crab apple, American 

Cucumber tree 

Cucumber tree 

Cucumber tree, long-leaved. 

Cupreseus Goveniana 

CupressuB Macnabiana^ 

Cypress 

Cypress, Montery 



Dogwood 

Dogwood, Jamaica. 



Ehretia elliptica 

Elder 

Elder, Box; Maple, Ash-leaved 

Elder, box; Maple, soft 

Elm, Cedar 

Elm, Rock; Elm, American 
Cork. 

Elm, Slippery; Elm, Red , 

Elm, Water 

Elm, White ; Elm, Water 

Exostemma caribaeum 



Ficus pedunculata. . . 

Pig, Wild 

Fir, Balsam 

Fir, Red 

Fir, Red; Fir, Yellow. 
Fir, Red; Fir, Yellow. 



Fir, White 

Foreeftiera acuminata. . 
Fraxinus pistaciaefolia. 



Gumelastic Tree; Ash, Prickly. 
Grape, Sea 



Haw 

Haw, Black 

Haw, Black 

Haw, Farkleberry 

Haw, Hog's 

Haw, May; Haw, Apple. 

Haw, Sweet 

Hemlock 

Hemlock 

Hemlock 

Hemlock 



Botanical name. 



Year. 



Index 
pafi:e. 



Cftstanopsis chrysophylla 

Castanea pumila 

Canella alba 

Gymnocladus Canadensis 

Comus nutallii 

Populus heterophylla 

Populus Freemontii 

Populus Freemontii, var. Wislezeni . 

Populus monilifera 

Populus trichocarpa 

Pirns coronaria. 

Magnolia acuminata 

Magnolia cordata 

Magnolia Fraseri. 

Cupressus Goveniana 

Cupressus Macnabiana 

Taxodium distichum (specimens 

536, 741). 
Cupressus macrocarpa. 

Comus florida 

Piscidia Erythrina 



{ 



} 



Ehretia elliptica 

Sambucus glauca 

Negundo aceroides 

Negundo Californicum. 

Ulmus crassifolia 

Ulmus racemosa 



Ulmus ful va 

Planera aquatica 

Ulmus Americana 

Exostemma caribaeum. 



Ficus pedunculata 

Ficus aurea 

Abies balsamea 

Abies magnifica 

Pseudotsuga Douglasii 

Pseudotsuga Douglasii, var. macro- 
carpa. 

Abies concolor. 

Forestiera acuminata 

Fraxinus pistaciaefolia 



Bumelia lanuginosa. 
Coccoloba uvifera. . . 



Cratae^s flava, var. pubescens. 

Bumelia Tenax 

Viburnum prunifolium 

Vaccinium arboreum 

Crataegus spathulata 

Crataegus aestivalis 

Crataegus subvillosa 

Tsuga Canadensis 

Tsuga Caroliniana 

Tsuga Mertensiana 

Tsuga Pottoniana * 
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TABLE OF VARIETIES TJS/^TJS?!)— Continued. 



Common name. 



Hickory, Nutm^ 

Hickory, Shellbark; Hickory, 

Shagbark. 
Hickory, Shellbark; Hickory, 

Shagbark. 
Hickory, Water; Nut, Bitter 

Pecan. 

Holly, American , 

Holly, Dahoon. 

Hornbeam, Hop'. 

Horsechestnut ; Buckeye 

Ironwood 

Ironwood 

Ironwood 

Ironwood; Buckthorn, Southern 

Ironwood, White 

Islay 

Jack, Black 

Jack, Blue 

Juglans rupistrifl 

Juniper 

Ladx occidentalis 

Laurel; Calico Bush; Spoon- 
wood; Ivy. 

Laurel, Big 

Laurel, Big; Bay, Bull 

Leather wood 

Lignum-vitae 

Unie, Ogeechee; Tupelo, Sour. 

Locust; Locust, Yellow 

Locust, Honey.-, 

Locust, Water 

Madeira Wood; Berry, Honey. . 

Madrona 

Magnolia Tree, Large-leaved 

Mahogany 

Mahogany, Mountain 

Mangrove ^ 

Mangrove, Black 

Maple, Black 

Maple, Oregon 

Maple, Rea; Maple, Swamp 

Maple, Sugar; Maple, Kock 

Maple, Vine 

Maple, White; Maple, Silver. . . 

Mastic 

Meskit; Locust, Honey 

Mulbeny , Red ; Mulberry, Black. 

Myrica CaUfomica 

Myrtle 

Myrtle, Wax 

Naked Wood 

Naseberry 



Botanical name. 




Carya myristicaeformis 

Carya alba 

Carya sulcata 

Carya aquatica 

Ilex opaca 

Ilex Dahoon 

Ostrya Virginica 

Aesculus CaUfomica 

CHftonia ligustrina 

Condalia ferrea 

Olneya Tesota 

Bumelia lycioides 

Hypelate trifoliata 

Prunus iUcifolia 

Quercus nigra 

Quercus cinerea 

Juglans rupistris 

Juniperus occidentalis 

Lanx occidentalis 

Kalmia latifolia 

Rhododendron maximum 

Magnolia grandiflora — 

Cyrilla racemiflora 

Guaiacum sanctum 

Nyssa capitata 

Robinia pseudacacia 

Gleditschia triacanthos 

Gleditschia monosperma 

Hyplate paniculate 

Arbutus Menziesii 

Magnolia macrophylla 

Swietenia mahc^ni. 

Cercocarpus ledifolius 

Rhizophora Mangle 

Avicennia nitida 

Acer saccharinum, var. nigrum 

Acer macrophyllum 

Acer rubrum 

Acer saccharinum 

Acer circinatum 

Acer dasycarpum 

Sideroxylon mastichodendron. 
Prosopis iuMora, Algaroba — 

Moms mora 

Myrica Califomica 

Umbellulaiia Califomica 

Myrica cerifera 

Colubrina reclinate 

Mimusops Sieberi 
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659 
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TABLE OF VARIETIES T^fif T^D— <)ontinued. 



Common name. 



Nut, Bitter; Hickory, Swamp; 
Hickory, White. 

Nut, Pig 

Nut, Mocker; Hickory, Big Bud. 

Nut, Pecan 

Nutmeg, OaHfomia 



Oak 
Oak 
Oak 
Oak 
Oak 

Oak 

Oak 

Oak 

Oak 



Bartram ;... 

basket; oak, cow 

black 

black; oak, quercitron. . 
burr 

GaUfomia live 

California Hve 

California live 

California live 



Oak, chestnut 

Oak, chestnut 

Oak, chinquapin; oak, yellow- . 
Oak, evergreen white; oak, live. 

Oak, laurel 

Oak, live 

Oak, mountain white; oak, blue. 
Oak, over-cup; oak, water white. 
Oak, pin; oak, Spanish swamp. . 

Oak, post 

Oak, red 

Oak, scarlet 

OsJe, shitigle ; oak, laurel 

Oak, Spanish; oak, red 

Oak, turkey; oak, scrub 

Oak, water 

Oak, white 

Oak, white, swamp 

Oak, white; oak, basket 

Oak, white 

Oak, white 

Oak, white 

Oak, white 

Oak, willow 

Olive, wild; devil wood . . . . 

Orange, mock; olive, wild; 

peach, wild. 
Orange, osage; Bois d'Arc 



Botanical name. 



Palo Verde 

Persimmon 

Papaw 

Pine, bull; pine, yellow 

Pine, dagger; pine, bull 

Pine, forSiil 

Pine, foxtail; pine, hickory 

Pine, Jersey; pine, scrub 

Pine, loblolly; pine, old field... 
Pine, long-leaved; pine, south- 
em. 



Carya amara 

Carya porcina 

Carya tomentosa 

Carya olivaeformis 

Torreya CaUfomica 

Quercus heterophylla 

Quercus Michauxii 

Quercus Kellogg 

Quercus tinctona 

Quercus macrocarpa 

Quercus agrifolia (specimen 663). 

Quercus chrysolipia 

Quercus Emoryi (specimen 664). 

Quercus Wislizeni (specimen 685) 

Quercus densifoHa 

Quercus prinus 

Quercus prinoides. 

Quercus oblongifolia 

Quercus laurifoUa 

Quercus virens. 

Quercus Douglasu 

Quercus lyrata. 

Quercus palustris 

Quercus obtuailoba 

Quercus rubra 

Quercus coccinea. 

Quercus imbricaria 

Quercus falcata 

Quercus Catesbaei 

Quercus aquatica. - ^ 

Quercus alba 

Quercus bicolor 

Quercus Durandii 

Quercus Garryana 

Quercus grisea ^ 

Quercus lobata 

Quercus undulata, var. Gambelli. 

Quercus Phellos 

Osmanthus Americanus 

Prunus Caroliniana 

Maclura aurantiaca 

Parkinsonia Torreya na 

Diospyros Virginiana 

Asimina triloba 

Pinus Coulteri 

Pinus Sabiniana 

Pinus Balfouriana, var. aristata.. 

Hnus Balfouriana 

Pinus inops 

Pinus taeda 

Pinus palustris 
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TABLE OF VARIETIES TESTED— Qontbmed. 



Common name. 



Pine, pinon nut 

Pine, pinon nut 

Pine, pitch; pine, yellow 

Pine, i)ond 

Pine, red ; pine, Norway 

Pine, scrub 

Pine, scrub; pine, gray 

Pine, slash; pine, bas^ird 

Pine, spruce 

Pine, sugar 

Pine, Table Mountain; pine, 

black. 

Pine, white 

Pine, white 

Pine, white 

Pine, white 

Pine, yellow 

Pine, yellow 

Pine, yellow 

Pinus albicauUs 

Pinus Ghihuahuana 

Pinus contorta, var. Murayana. 

Pinus inops, var. clausa 

Pinus insignis 

Pinus Jeffreyi 

Pinus muricata 

Pinus Parryana 

Pinus Torreyana 

Pinus tuberculata 

Pisonea obtusa 

Plum, Chickasaw 

Plum, cocoa 

Plum, Darling 

Plum, downward 

Plum, Guiana 

Plum, hpg 

Plum, pigeon 

Plum, wild; plum, Canada 

Poplar 

Poplar, balsam; Balm of Gilead 

Poplar, white 

Poplar, yellow 

Poplar, yellow; white wood — 

Populus angustifolia 

Populus baisamifera, var. can- 

aicans. 
Prunus demissa 

Quercus hypoleuca 

Quercus rubra, var. Texana 

Red Bud; Judas Tree 

Redwood 

Robinia Neo Mexicana 

Salix amygdaloides 

Salix flavescens 

Salix flavescens, var. Scouler- 

iana. 
Salix Hookeriana 



Botanical name. 



Pinus edulis 

Pinus monophylla 

Pinus rigida 

Pinus serotina 

Pinus resinosa 

Pinus contorta 

Pinus Banksiana 

Pinus Cubensis 

Pinus glabra 

Pinus Lambertiana 

Pinus pungens 

Pinus flexilis : 

Pinus monticola 

Pinus reflexa 

Pinus strobus 

Pinus Arizonica 

Pinus mitis 

Pinus ponderosa 

Pinus albicaulis 

Pinus Ghihuahuana 

Pinus contorta, var. Murayana — 

Pinus inops, var. clausa , 

Pinus insignis 

Pinus Jeffreyi 

Pinus muricata 

Pinus Parryana 

Pinus Torreyana 

Pinus tuberculata 

Pisonea obtusa. 

Prunus angustifoha 

Chrysobalanus Icaco 

Reynosia latifolia 

Bumelia cuneata 

Drypetes crocea 

Prunus umbellata , 

Coccoloba Floridana 

Prunus Americana 

Populus grandidentata 

Populus baisamifera 

Liriodendron tulipifera 

Liriodendron tulipifera 

Liriodendron tulipifera 

Populus angustifolia 

Populus baisamifera, var. candi 

cans. 
Prunus demissa 

Quercus hypoleuca 

Quercus rubra, var. Texana 

Cercis Canadensis 

Sequoia sempervirens 

Robinia Neo Mexicana 

Salix amygdaloides 

Salix flavescens 

Salix flavescens, var. Scouleriana 

Salix Hookeriana 
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TABLE OF VARIETIES T^ST^D— Continued. 



Common name. 



Salix laevigata 

Salix lasiandra, var. Fendler- 
iana. 

Salix lasiandra, var. lancifolia. 

Salix lafiiolepis 

Salix petriolaris 

Sassamis 

Satin Wood 

Satin Wood ; Yellow Wood 

Snow Drop Tree 

Sophora amnis 

Sorrelwood : Sourwood 

Spruce 

Spruce 

Spruce, Black; Spruce, Red... 

Spruce, Tide Water. . . * 

Spruce, White 

Stopper; Stopper, Gurgeon 

Stopper, Red 

Stopper, Red; Cassada Bustic. 

Stopper, White *. 

Sugar, Horse; Sweet Leaf; Gum- 
wood. 

Sugarberry; Hackberry; Elm, 
False. 

Sumac 

Sumac 

Sumac, Coral; Bumwood 

Sycamore 

Sycamore 

Sycamore ; Buttonwood 

Tamarack 

Tamarind, Wild 

Thorn 

Thorn, Black; Thorn, Bear 

Thorn, Cockspur 

Torchwood 

Tomilla; Screw Bean; Screw 
Pod ' Afeskit 

Tulip Tree; White Wood; Pop- 
lar, Yellow. 

Tulip Tree; Poplar, Yellow; 
White Wood. 

Tupelo; Gum, Sour; Pepper- 
idge; Oak, Bear. 

Tupelo, Large; Gum, Cotton... 

Umbrella Tree 

Wahoo 

Wahoo; Feathered Elm; Elm, 
Winged; Elm, Small-leaved. 

Walnut, Black 

Washingtonia filifera 

White Wood; Bass Wood 

Willow, Black 

Willow, Desert; Willow, Flower- 
ing. 

Yellow Wood 

Yew 



Botanical name. 



Salix laevigata 

Salix lasiandra, var. Fendleriana. 



Salix lasiandra, var. lancifolia. 

Salix lasiolepis 

Salix petriolaris 

Sassa^as officinale 

Chrysophyllum oliviforme 

Xanthoxylum Caribaeum 

Halesia aiptera 

Sophora amnis 

Oxydendrum arboreum 

Picea Engelmanni 

Picea pungens 

Picea nigra 

Picea Sitchensis 

Picea alba 

Eugenia buxifolia 

Eugenia procera 

Dipholis salicifolia . 

Eugenia monticola 

Symplocos tinctoria 



Celtis occidentalis. 



Rhus copallina 

Rhus copallina, var. lanceolata. 

Rhus Metopium 

Platanus racemosa , 

Platanus Wrightii 

Platanus occidentalis 

Larix Americana 

Lysiloma latisiliqua 

Crataegus arborescens 

Crataegus tomentosa 

Crata^eus crus-galli 

Amyns sylvatica 

Prosopis pubescens 



Liriodendron tulipifera. 



Liriodendron tulipifera (specimen 

818). 
Nyssa silvatica , 



Nyssa uniflora 

Magnolia umbrella. 

Tilia Americana. . . 
Ulmus alata 



Juglans nigm 

Washingtonia filifera. 

Tilia Americana 

Salix nigra 

Chilopsis saligna 



Cladrastis tinctoria. 
Taxus brevifolia. . . 



Year. 



1883 
1883 

1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 

1883 

1883 
1883 
1883 
1883 
1883 
1883 

1883 
1883 
1883 
1883 
1883 
1883 
1883 

1883 

1883 

1883 

1883 

1883 

1883 
1883 

1883 
1883 
1883 
1883 
1883 

1883 
1883 



Indel 
page. 

- ■ m 

664 
665 

664 
665 
665 
664 
664 
664 
665 
665 
665 
665 
665 
665 
665 
665 
665 
665 
665 
665 
661 

665 

665 
665 
665 
665 
665 
665 

665 
665 
665 
665 
665 
665 
665 

665 

242, 393 

418, 568 

665 

665 

655 

665 
665 

665 
666 
666 
666 
666 

666 
666 
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Woods, North American — Continued. 
OompreaBion tests — 

Bars, push, yellow pine, embedded in concrete 

Buffers, oaJc and spruce 

Cubic compression tests — 

White oaJc 

White pine 

Comwession tests after cubic compression — 

White oak 

White pine 

Dimensions before and after being subjected to 
hydraulic pressure of 90,000 x>ounds per square inch. 

Compressed specimens 

Expansion and contraction due to changes in temperature and 
moisture — 

Description 

Oak, red — 

Diagram showing changes in length and weight of 6X>eci- 

mens 

Exposed out of doors 

Exposed to dry air at 125° F 

Exposed to steam .• 

Pine, ^ite — 

Diagram showing changes in length and weight of speci- 
mens 

Exposed out of doors 

Exposed to dry air at 126° F 

Exposed to steam ; 

Fir, Douglas — 

Absorption of water and expansion after inmiersion 

Diagram 

Compression tests and elastic properties — 
Compression — 

lx)ads parallel to grain 

Taoulation of moduli of elasticity 

Loads perpendicular to grain- 
Oblique to rings ; 

Parallel to rings 

Perpendicular to rings 

Tabulation of moduli of elasticity 

Expansion, lateral — 

Loads parallel to grain 

Ratio of, to longitudinal compression 

Loads perpendicular to grain, and parallel to rings. . 

Ratio of, to longitudinal compression 

Loads perpendicular to grain, ana rin^ 

Ratio of, to longituofinal compression 

Heat conductivity — 

Charred over open wood fire 

Diagrams of temperature changes 

Expoeea to low temperatures 

Spruce 

Sheanng tests — 

Lo9^ oblique to grain 

Parallel to grain — 

Oblique to rings 

Parallel to rings 

Perpendicular to rings 

Specific gravity 

Tabulation 

Tensile test 

Elongation and lateral contraction 

Ratio 



1901 
1900 

1886 
1886 

1886 
1886 

1886 
1886 



1895 



I'age. 



{ 



622 
1156 

1664 
1664 

1686 
1686 

1664 
1686 
1687 



569, 573 



1895 


574 


1895 


570 


1895 


570, 572 


1895 


571 


1895 


574 


1895 


570 


1895 


570, 572 


1895 


571 


1902 


561 


1902 


561 


1896 


412 


1896 


382 


1896 


391 


1896 


384 


1896 


385 


1896 


382 


1896 


412 


1896 


383 


1896 


398,400 


1896 


383 


1896 


399 


1896 


383 


1902 


555 


1902 


562 


1902 


560 


1892 


611 


1902 


554 


1902 


552 


1902 


553 


1902 


553 


1895 


541 


1895 


565 


1896 


416 


1896 


407 


1896 


388 
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Woods, North American — Continued. 
Fir, Dou^Iaa— Continued. 
Tensile test — Continued. 

Moduli of elasticity 

Tabulation 

Transverse tests — 

Beams 

Tabulation 

Modulus of elasticity, under 

Tabulation 

Poets- 
Description 

Compression tests, with moduli of elasticity 

Ketest 

Tabulation ^ 

Compression tests — 

Posts turned down from charred sticks 

Fireproofed — 

Description 

Exposure to flame, behavior 

Compression tests, comiwurative, of ordinary and fireproofed — 

rarallel to grain, pine, Oregon. 

Transverse tests, comparative, of ordinary and fireproofed — 

Birch 

Oak, white 

Pine, white 

Whitewood 

From Chicago Exposition and woods from the Pacific slope — 
Compression tests — 
Parallel to grain — 

A.ah...: - Vol. III.. 

Blue, Kentucky 

Oregon Vol . 1 1 1 . . 

Swamp, Kentucky 

White, Kentucky 

Ava Mexicana Vol. III. - 

Basswood, Kentucky 

Bay, Sweet, Kentucky 

Beech, Kentucky 

Water, Kentucky 

Birch, Kentucky 

Red Vol. III.. 

Boxwood, AUer, Kentucky 

Butternut, Kentucky 

Cedar, Mexican Vol. III.. 

Red, Kentucky 

Cherry, Wild, Kentucky 

Cinnamon wood, Kentucky 

Coffee tree, Kentucky 

Cottonwood, Kentucky 

Cypress, Kentucky 

Virginia, Kentucky 

Elder, Box, Kentucky 

Elm, Red, Kentucky 

Slippery, Kentucky 

White, Kentucky 

Gum, Kentucky 

Black, Kentucky 

Sweet, Kentucky 

Hackberry, Kentuclcy 

Hickory, Kentucky 

Mocker nut, ifentucky 



Year. 



Page. 



1896 


405,410 


1896 


382 


1902 


521 


1902 


542 


1902 


521 


1902 


542 


1895 


539 


1895 


541 


1904 


470 


1895 


565 


1902 


560 


1898 


679 


1898 


679 


1898 


680 


1898 


681 


1898 


681 


1898 


681 


1898 


681 


1881 


60 


1894 


473 


1881 


33 


1894 


473 


1894 


473 


1881 


32 


1894 


472 


1894 


472 


1894 


473 


1894 


473 


1894 


473 


1881 


58 


1894 


474 


1894 


473 


1881 


33 


1894 


474 


1894 


472 


1894 


472 


1894 


472 


1894 


474 


1894 


474 


1894 


474 


1894 


472 


1894 


473 


1894 


473 


1894 


473 


1894 


472 


1894 


472 


1894 


472 


1894 


473 


1894 


473 


1894 


473 
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Woods, North American — Continued. 

From Chicago Exposition and woods from the Pacific slope — 
Continued. 
Compression tests — Continued, 
rarallel to grain — Continued. 

Hickory, Kentucky — Continued. 

Pig, Kentucky '. 

Scaly bark, Kentucky 

White, Kentucky 

Holly, Kentucky 

Ironwood, Kentucky ". 

Laurel, California Vol. III. . 

White, California 

Locust, Black, Kentucky 

Honey, Kentucky 

Magnolia, Kentucky .^. 

Mahc^any, Mexican Vol. III. . 

White, Mexican Vol. III. . 

Maple, Oregon Vol. III. . 

Rock, Kentucky 

Silver, Kentucky 

Sugar, Kentucky 

Water, Kentucky 

White Vol. III. - 

White, Kentucky 

Mulberry, Kentucky 

Oak, Chestnut, Kentucky 

Chinquapin, Kentucky 

Overcup, White, Kentucky 

Post, Kentucky 

Red, Kentucky 

Scarlet, Kentucky 

Shingle, Kentucky 

Spanish, Kentucky 

Swamp, White, Kentucky 

Water, Kentucky 

White Vol. III.. 

White 

White, Kentucky 

Palm, Cabbage, Florida 

Pecan, Kentucky 

Pine, Oregon Vol. Ill . . 

White Vol. III.. 

Yellow Vol. III.. 

YeUow : 

Yellow 

Poplar, yellow, Kentucky 

Redwood, CaUfomia 

Sassafras, Kentucky 

Spruce, Oregon ....Vol. III.. 

Sycamore, Kentucky 

Tabulation Vol. III.. 

Walnut, black, Kentucky 

Whitewood VoL III.. 

Willow, Kentucky 

Yellow wood, Kentucky 

Perpendicular to grain — 

Ash VoL III.. 

Oregon Vol. Ill . . 

Ava Mexicana Vol. III. . 

Birch, yellow Vol. III.. 

Cedar, Mexican Vol. Ill . . 

Laurel, California Vol. III. . 

White, California 



Page. 



1894 


473 


1894 


473 


1894 


473 


1894 


472 


1894 


472 


1881 


32 


1883 


223 


1894 


472 


1894 


472 


1894 


472 


1881 


33 


1881 


33 


1881 


32 


1894 


472 


1894 


472 


1894 


472 


1894 


472 


1881 


58 


1894 


472 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1881 


59 


1882 


390, 392 


1894 


473 


1894 


475 


1894 


473 


1881 


32,33 


1881 


59 


1881 


56 


1882 


391 


1894 


474 


1894 


472 


1894 


476 


1894 


473 


1881 


34 


1894 


473 


1881 


38 


1894 


473 


1881 


59 


1894 


473 


1894 


472 


1881 


80 


1881 


29 


1881 


29 


1881 


90 


1881 


30 


1881 


28 


1883 


225 



Woods, North American — Continued. 

From Chicago Exposition and woods from the Pacific slope — 
Continued. 
Compression tests — Continued. 

rerpendicular to grain — Continued. 

Mahogany, Mexican Vol. III.. 

White, Mexican Vol. III.. 

Maple, Oregon Vol. Ill . . 

White Vol. III.. 

Oak, white Vol. III.. 

Pine, Oregon Vol. III.- 

White Vol.111.. 

White 

Yellow ...Vol. III.. 

Yellow 

Spruce Vol. III.. 

Oregon Vol. III.. 

Wahiut, black Vol. III.. 

Whitewood Vol. III.. 

Tabulation Vol. III.. 

Shearing teste — 

Paiallel to grain — 
Oblique to rings — 

Birch, yellow Vol. III.. 

Fir, Douglas 

Laurel, California Vol. III. . 

White, California 

Mahogany, white, Mexican Vol. III. . 

Maple, Oregon Vol. III.. 

White Vol. III.. 

Pine, Oregon Vol, III. . 

Yellow Vol. III.. 

Whitewood Vol. III. . 

Tabulation Vol. III. . 

Parallel to rings — 

Ash Vol. III.. 

Oregon Vol. III. . 

Ava Mexicana Vol. Ill . . 

Cedar, Mexican Vol. III.. 

Fir, Douglas 

Laurel, white, California 

Mahogany, Mexican Vol. III. . 

Oak, red Vol. III.. 

White Vol. III.. 

Pine, white Vol. III.. 

Spruce Vol. Ill . . 

Oregon Vol. Ill . . 

Whitewood Vol. III. . 

Tabulation Vol. III.. 

Perpendicular to rings — 

Ash Vol. III.. 

Oregon Vol. III.- 

Ava Mexicana Vol. Ill . . 

Birch, yellow VoLIII.. 

Cedar, Mexican Vol. III. . 

Fir, Douglas 

Mahogany, Mexican Vol. Ill . . 

Maple, Oregon Vol. III.. 

White VoLIII.. 

Oak, red. Vol. III.. 

White Vol. III.. 

Pine, Oregon Vol. III.. 

White VoLIII.. 

Yellow VoLIII.. 



1881 


31 


1881 


30 


1881 


28 


1881 


91 


1881 


81,92 


1881 


27 


1881 


73,87 


1882 


393 


1881 


83 


1882 


395 


1881 


82 


1881 


31 


1881 


78,85 


1881 


75 


1881 


38 


1881 


65,66 


1902 


552 


1881 


34,36 


1883 


226 


1881 


35,36 


1881 


36 


1881 


66 


1881 


35 


1881 


62, 63, 64 


1881 


61,63 


1881 


38 


1881 


64 


1881 


35 


1881 


36 


1881 


36 


1902 


553 


1883 


226 


1881 


35 


1881 


65 


1881 


65 


1881 


67 


1881 


66,67 


1881 


36,37 


1881 


61, 62, 63 


1881 


38 


1881 


64 


1881 


36 


1881 


35 


1881 


66 


1881 


35 


1902 


553 


1881 


36 


1881 


34 


1881 


66 


1881 


66 


1881 


65 


1881 


34,35 


1881 


61,67 


1881 


63,64 
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Woods, North American — Ck>iitinued. 
Shearing tests — Continued. 

Parallel to grain — Continued. 

Perpendicular to rings — Continued. 

Spruce Vol. III.. 

Oregon Vol. III.. 

Whitewood Vol. III.. 

Tabulation Vol. III.. 

Loads oblique to grain, fir, Douglas.... 

Shearing or tearing out at bolt or mortise holes — 

Pine, white Vol. III.. 

Yellow Vol. III.. 

Spruce Vol. Ill . . 

Specific gravity- 
Ash, blue, Kentucky .- 

Swamp, Kentucky 

White, Kentucky 

Basswood, Kentucky 

Bay, sweet, Kentucky 

Beech , Kentucky 

Water, Kentucky 

Birch, Kentucky 

Boxwood, Aller, Kentucky 

Butternut, Kentucky 

Cedar, red, Kentuclcy 

Cherry, wild, Kentucky 

Cinnamon wood, Kentucky 

Coffee tree, Kentucky 

Cottonwood, Kentucky 

Cypress, Kentucky 

Virginia, Kentucky 

Elder, box, Kentucky 

Elm, red, Kentucky 

Slippery, Kentucky 

White, Kentucky 

Fir, Douglas (Oregon pine) 

Tabulation 

Gum, Kentucky 

Black, Kentucky 

Sweet, Kentucky 

Hackberry, Kentucky 

Hickory, Kentucky 

Mocker nut, Kentucky 

Pig, Kentucky 

Scaly bark, Kentucky -. 

White, Kentucky 

Holly, Kentucky 

Iron bark railroad tie. New South Wales 

Ironwood, Kentucky 

Laurel, California 

White, California 

Yellow, California 

Locust, black, Kentucky 

. Honey, Kentucky 

Magnolia, Kentucky 

Maple, rock, Kentucky 

Silver, Kentucky 

Sugar, Kentucky 

Water, Kentucky 

White, Kentucky 

Mulberry, Kentucky , 



Page. 



1881 


67 


1881 


37 


1881 


62 


1881 


38 


1902 


554 


1881 
1881 

1881 


68, 69, 71 
69, 70, 71 
f 67,68 
I 69,72 


1894 


473 


1894 


473 


1894 


473 


1894 


472 


1894 


472 


1894 


473 


1894 


473 


1894 


473 


1894 


474 


1894 


473 


1894 


474 


1894 


472 


1894 


472 


1894 


472 


1894 


474 


1894 


474 


1894 


474 


1894 


472 


1894 


473 


1894 


473 


1894 


473 


1895 


541 


1895 


565 


1894 


472 


1894 


472 


1894 


472 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


473 


1894 


472 


1894 


476 


1894 


472 


1884 


461 


1883 
1883 


223, 227 
233 


1894 


472 


1894 


472 


1894 


472 


1894 


472 


1894 


472 


1894 


472 


1894 


472 


1894 


472 


1894 


473 
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Woods, North American — Continued. 
Specific gravity — Continued. 

Oak, chestnut^ Kentucky : . 

Chinquapin, Kentucky 

Overciip, white, Kentucky 

Poet, Kentucky 

Red, Kentucky 

Scarlet, Kentucky 

Shingle, Kentucky 

Spanish, Kentucky 

Swamp, white, Kentucky 

Water, Kentucky 

White 

White, Kentucky 

Pecan, Kentucky 

Pine, Or^on (orainarv and fireproofed). 

Oregon (Douglas fir) 



Page. 



White. 



Yellow 

Yellow, Kentucky 

Poplar, yellow, Kentucky , 

Sassafras, Kentucky 

Spruce 

Sycamore, Kentucky 

Walnut, black, Kentucky 

Willow, Kentucky 

Yellow, wood, Kentucky 

Tensile tests — 

Ash, brown Vol. Ill . . 

White Vol. III.. 

Birch, red. Vol. III.. 

Fir, Douglas 

Elongation and lateral construction 

Katio 

Moduli of elasticity 

Tabulation 

Gum wood Vol. III.. 

Hickory Vol. III.. 

Laurel, white, California 

Yellow, California 

Maple, white Vol. III.. 

Oak, red Vol. III.. 

White Vol. III-. 

Yellow Vol. III.. 

Pine, Oregon Vol. III.. 

White Vol. III.. 

Yellow Vol. III.. 

Yellow, Southern Vol. III.. 

Spruce Vol. III.. 

Oregon Vol. III.. 

Wahiut, black. Vol. III.. 

Whitewood Vol. III.. 

Tabulation Vol. III.. 

Transverse tests — 
Short specimens — 

Ash, Ore^n Vol. III.. 

Ava Mexicana Vol. Ill . . 

Birch 

Cedar, Mexican Vol. Ill . . 

Cypress 

luckory 



1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
1884 
1894 
1894 
1898 
1895 

1884 

1884 
1894 
1894 
1894 
1893 
1894 
1894 
1894 
1894 

1881 
1881 
1881 
1896 
1896 
1896 
1896 
1896 
1881 
1881 
1883 
1883 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 



1881 
1881 
1898 
1881 
1900 
1903 



( 



473 
473 
473 
473 
473 
473 
473 
473 
473 
473 

458,468 
473 
473 
679 

541, 565 
449 

450, 465 

454, 456 
474 
472 
473 
318 
473 
473 
473 
472 



44 

44 

43 

416 

407 

383 

405, 410 

382 

44 

46 

236 

236 

43 

45 

40,41,45 

45 

37,46 

40,42 

40,41,42 

42 

41,42 

37 

43,44 

43 

39 



24 

23 

681 

25 

1126 

471 
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Woods, North American — Continued. 
Transverse tests— Continued. 
Short specimens — Continued. 

Laurel, California Vol. Ill . . 

White, California 

Yellow, California 

Mahogany, Mexican Vol. Ill . . 

White, Mexican Vol. III.. 

Maple, Oregon Vol. III.. 

Oat, white 

Pine, Oregon Vol. Ill . . 

Do 

Do 

White 

Do 

Yellow , 

Whitewood 

Tabulation Vol. III.. 

Beams — 

Fir, Douglas 

Tabulation 

Oak, white 

Tabulation 

Modulus of elasticity — 

Fir, Douglas 

Tabulation » ^ 

Oak, white 

Tabulation 

Posts — 

Cypress- 
Compression tests 

Compressive elastic properties 

Fir, Douglas (Oregon Pine) — 

Description 

Compression tests, with moduli of elasticity 

Ketest 

Tabulation 

Compression tests, posts turned down from charred sticks . 
Oak, basket, compression test, with modulus of elasticity. . . 
Oak, white, compresaLon tests, with modulus of elasticity — 

Description of tests 

Parallel to grain. 

Perpendicular to ^rain 

Pine, wnite, compression tests — 

Single sticks 

Tabulation 

Built-up, two sticks- 
Tests 

Tabulation ^ 

Built-up, three sticks — 

Tests 

Tabulation 

Built-up, four sticks — 

Tests 

Tabulation 

Pine, yellow- 
Description of tests 

Compression tests — 

Single sticks Vol. III. . 

Do 

Tabulation 

Specimens, large and small, from posts. . .Vol. III. . 
Do 



Page. 



1881 


22 


1883 


227 


1883 


233 


1881 


26 


1881 


24 


1881 


22 


1898 


681 


1881 


21,27 


1898 


680 


1903 


471 


1898 


681 


1903 


471 


1903 


471 


1898 


681 


1881 


37 


1902 


521 


1902 


542 


1902 


543 


1902 


551 


1902 


521 


1902 


542 


1902 


543 


1902 


551 


1900 


1123 


1907 


356 


1895 


539 


1895 


541 


1904 


470 


1895 


565 


1902 


560 


1904 


464 


1896 


419 


1896 


420 


1896 


427 


1882 


239 


1882 


308 


1882 


276 


1882 


309 


1882 


294 


1882 


311 


1882 


300 


1882 


312 


1882 


239 


1881 


50, 52, 60 


1882 


314 


1882 


377 


1881 


54 


1882 


352, 591 
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Woods, North American — Continued. 
Posts— Continued. 

Pine, yellow — Continued. 

Compression tests — Continued. 

Time tests 

Diagram. 

Built-up, two sticks — 

Tests Vol. III. 

Do : 

Tabulation 

Built-up, three sticks — 

Specimens, small 

Tests 

Tabulation 

Fine, yellow^ long leaf — 

Description of tests 

Timber from the butts, middle parts, and tops of trees — 

Compression tests , 

Specimens, ^ort , 

Tabulation , 

Compression tests, with modulus of elasticity 

Mean resilience and modulus of elasticity 

Weight when heated, loss in 

Old posts — 

Compression tests 

Surfaces charred by fire 

Tabulation : 

Water soaked 

Mean resilience and modulus of elasticity 

Weight when heated, loss in 

Pine, yellow, short leaf — 

Description of tests. , 

Timber from butts, middle parts, and tops of trees — 

Compression tests , 

Tabulation 

Compression tests, with modulus of elasticity 

Mean resilience and modulus of elasticity 

Weight when heated, loss in 

Old post, surface charred by fire — 

Compression test 

Weight when heated, loss in 

Tabulation 

Spruce — 

Description of tests 

Compression tests Vol. III. 

Do!'V.V""]!'\\\\".V.".V.".*.'^V.*.".\^!^ll*l*l"!!!! 

Short piece 

Tabulation ^ 

Compression test, with modulus of elasticity , 

Mean compressive resilience and modulus of elasticity. . 

Weight when heated, loss in , 

Oak, red — 

Timber, ola South Church, Boston, compression teats. . . 

Pine, white — 

Timber, old South Church, Boston, compression tests. . . 

Specimens, sent to the Jamestown Exposition — 

Compression tests of various woods (fir, oak, and 

spruce) 

Compressive elastic properties of cypress 



Page. 



1882 
1882 

1881 
1882 
1882 

1882 
1882 
1882 

1897 

1897 
1897 
1897 
1904 
1897 
1897 

1897 
1897 
1897 
1897 
1897 
1897 

1897 

1897 
1897 
1904 
1897 
1897 

1897 
1897 
1897 

1897 
1881 
1893 
1897 
1897 
1897 
1904 
1897 
1897 

1900 



1900 



1907 
1907 



384 
388 

57 
356, 376 
380,383 

375, 376 
370 
381 

407 

415, 430 
431, 433 
448 
465 
409 
447 

453 
466 
471 
462 
411 
470. 

407 

424 
448 
467 
410 
447 

469 
470 
473 

407 
46,51 
318 
435 
441 
450 
469 
410 
447 

1128, 
1130 

1127, 
1130 



355 
356 
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Woods, foreign: 

Japanese, Keyaki and Eashi — 

Compression tests 

Moisture determination 

Transverse tests 

New South Wales, iron bark raikoad tie, compression test 

Philippine — 
Acle — 

Compression test 

Moisture determination 

Transverse test 

Guigo — 

Compression test 

Moisture determination 

Transverse test 

Ipil— 

Compression test 

Moisture determination 

Transverse test 

Yacal— 

Compression test 

Moisture determination 

Transverse test 

Wrench and spanner, bending tests of 

Z. 

Zinc: 

Cast, tests — 

Compressive, complete data, first series Vol. II . 

Transverse, complete data, first series Vol. II . 

Commercial, lead in, analysis of. Vol. I . 

Copper and tin in alloys, analysis of Vol. I. 

Impact tests on 

Planing experiments on Vol. II . 

Volatilization of, in alloys of copper and zinc, castings. .Vol. II. 

{See also Metals, miscellaneous, ordnance.) 

Zinc in alloys or copper, analysis to determine Vol. I . 

Zinc and copper in alloys, analysis of Vol. I. 
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